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The head 
stays tight 
—it’s a Plumb 


OUR blows fall true and come easy with 
your Plumb Ball Pein—the hammer that 
skilful mechanics helped us to design for you. 
Oft-center head adds driving power. Wider, 
stronger handle has more spring and “life.” 
Plumb Take-up Wedge keeps the black 
head tight on the red handle. 

Try a Plumb. Feel its easy swing. Then 
you will know why expert workmen choose 
these better balanced tools and why they all 
say “They're worth more.” 

$i gtr mm Be bites 2 92.98 ° 
(except in Far West and Canada 


FAYETTE R. PLUMB, Inc., iaacaens 
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combine the two most de- 
irae, things in radiowdio- 
{ane clear reception at the 
ieeers ane Bea oere. is 
‘That in a Croley. o— 
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‘wonder, as, thousands” of others 
that, uch, exceptional re- 
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Before You Buy--Compare—Your Choice Will Be a Crosley 
Cre Renate Rew ital Undine US Pat LB 


FOR SALE BY GOOD DEALERS EVERYWHERE 
© Write for Complete Catalog 
THE CROSLEY RADIO CORPORATION 
POWEL CROSLEY, Jr., President 
1117 ALFRED STREET, CINCINNATH, ©, Crosley Trindya Regular, Price 65.00 
Crosley Orens and Operates Broadcasting Station WLW Wacd Pheer tae Y neaeos: 
© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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Coming Next Month 


How I play radio doctor—An unusual article in which M. B, Sleeper 
points out the causes of most radio troubles and tells how to correct them. A 
story filled with helpful hints for every “fan.” 


Can you walk a chalk-line?—Ninety-nine out of every hundred men 
can’t, says a famous psychologist of Johns Hopkins University, in an account 
of recent amazing tests—atories of remarkable discoveries about the human 
sense of balance and orientation, 


An idea worth $10,000—What a bal 
A dramatic story you should read if you 
effort. 


How typewriting betrays criminals—Extraordinary stories of the so~ 
lution of mysteries by ingenious new scientific methods. Experts even can 
distinguish between the work of several individuals on the same machine, 
A vivid article portraying the march of science in an unusual direction, 

And more than 200 other fascinating articles and pictures giving you all the 
news of radio and engineering science and invention, strange and unusual things 
people are doing, together with practical ideas for the automobile, the home, 
the home workshop, and the use of tools and machinery. 
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{$12,000 a Year! 


$1,000 in 30 Days. 
After ten ia 
the railway’ mall service 
Tdecided, to make 
change. My. earal 
uring the past 


First Month, $1,000 
"The very first 


Fi! as frenerty fe 


$524 in 2 Weeks 
“T have never earned 
more than $40" month. 
AY That week I cleared $806 
“ff and this woek $218." 
Geo, W. Kearns, 
‘Onianome City. 


City Salesman 
TE want 
that the N.S. T: 


tell you 
TR 
Heed meio’ mod Ce 
the Shaw-Walker 
Company 
Wm. W. Johnstone, Jr 
S.Btinncapalis. Sinn M 


{$554.37 in One Week 
setae week, my arm 
S1P the week will 60 
over So, 
Wen, 
Poriland. Ore. 


$100 a Week in Only 3 Months 

HL, D. Miller, of Chicago, made $100 a 
month ag stenographer in July. In Seo- 
tember, 3 ‘months later, be was making 
£$100's week asa salesman. 


$10,000 « Year 
©. H. Malfroot, of Boston, Mass, 
wepped "into. a"$i0,000 “position “ara 
SALES MANAGER—so tioraugh i this 
training. 
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It would be just as easy to tell the same 
story about 20,000 men —even more —but 
what this book brought these eight men is 
typical. If you do not get a big salary in- 
crease after reading this message you have 
no one but yourself to blame. This amaz- 


ing book is 


=| NOW FREE 


I; ‘seems such a simple thing—but 
the eight men on this page who 
Ts this simple thing were shown 
the way to quickly jump from deadly, 
monotonous routine work and miser- 
able earnings to incomes running any 
where from $5,000 to $10,000 a year. 


‘They Sent for the Book, “Modern 
Salesmanship,” That You 
‘Can Now Get—Free 
Possibly it is just as hard for you at 
this moment to see quick success 
ahead as it was for A. H. Ward of 
Chicago. When he was a soldier in 
France, wondering how he would 
make a living if he got back home 
safely, $10,000 a year seemed a 
million miles away. But read what 
happened after he had read the book 
we want you to send for. Almost 
overnight, as far as time is con- 
cerned, he was making real money, 

In one year he made $12,000, 

“There is nothing unusual about Mr. 
Ward, or about. his success. “Thousands 
after ‘reading. this book have 
what He did—Mz. Ward was simply willing 
To linvestigate, 

‘The only question is—do you, want to 
took wil quicly chew you how to do its 
an amazingly easy way. 

Success Inside Twenty Weeks 

There is no long, drawn-out wait after 
Gre Eo ee a 
Within “twenty ‘weeks you can Per read 
to forge a is may sound remark- 
Sem sel a ay cd ee 
iavectigation the National Demonstrat 

has been perfected—and this means 

Can now step into a selling postion 
eas ic formerly took 0 
Prepare for this greatest money 
‘making professions, - 


Men in every wall of life have made 
thin changetarmern, -mechanien, book: 
Keeper miniterandeve hylan 
tnd lawyers have found that Salesmanshiy 
paid auch large rewards and could. be 
firmed so quickly. by: this new method 
shat they” prefered fo ignore the yeaa 
they. spent in readiog law and. stu 

medicine and have become Master Salem 


Simple as A BC 
There ix nothing remarkable about the 
success that men 
{ake up this. resuft-sccuring 
Sitesmanahip ‘Training, » For the 
certain. ways to approach dilferen 
of prospects, certain ways 10. a 
teen interest—certain ways, to, overcome 
tion titer down prejiicn, gutit 
petition and. make’ tl 


awaits you in the selling Feld, 
Make This Free Test at Once 
You don't ced experience or a col 
eduction “And it fou ar set sure at 
Sourself you ean, find out at once whether 
Jou can make big money as a Star Sales 
joan. Simply send. the coupon for this 
Free Book. Ack yourself’ the questions 
ie contains, The. answers you make. will 
show you definitely whether a big muccesa 
awaits you in this fascinating field. "Then 
the road is clear before you. ‘This amaze 
Sng. book. will be a revelation 
toryou, Send for it at once 
While this free offer is open, 
NATIONAL SALESMEN’S 
TRAINING. ASSOCIATION 
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NERVE EXHAUSTION 


How Nerve Abuse Wrecks Health 
by PAUL von BOECKMANN 


Lecturer and Author of numerous books and treatises on Menta 
‘ond Physical Energy, Respiration, Psychology and Nerve Culture 


ible than ‘Nerve ‘Exhatetion, and 
that kn, TpeaniyOny'eone 
who have passed through a siege of 
Nerve Exhaustion can understand the true 
teaming ofthis statement. ft i HELL? no 
Othe word an exe AE Bt he ix 
tim is afraid he wil die, and as fe grips him 
Adseper he is afraid he will ot dies x0 great 
iris mental torture. "He becomes panie= 
ricken and irresolute, “A sickening sensi- 
{lon of weaknem and helplesnoss overcomes 
him, He becomes obsessed with the thought 
af self-destruction. 
Nerve Exhaustion is due to nerve strain, 


TE is but one malady more ter- 


‘There is no other cause for it. In men, 
serve exhaustion can generally be traced (@ 
excesses and vices, although the strain of 


intense concentration and. the. worr 


‘over active emotions. Especial 
‘marital, domestic and kindred 


tions do 
‘women subject, their emotions to. constant 


indeed, we are all under severe 


pheaval 
ie rain because of the mile-a-minute 


mang” Gisk,_in ‘witching muscles 
renbling mund ‘The majority of wufrers 
from nerves acem srong and healthy, and 
tay fnvesnee a teomortia thet bod, get 
Greardly thelr nerve are in a tural and 
Are undermining the entire bodily organism. 

‘rhe eymptote of Nerve Rhnosten vary 
acconting to undividaal charecteristicn tak 
fhe development usualy an fallows: Fee 

rage’ lack of energy apd endurance: that 


pains. ‘Third e 
turbances; fear, ‘worry; melanchol 
dangerous organic disturbances; 
tendencies; and in extreme cases, insani 
‘Tf only a few of the symptoms ‘mentioned 
anply fo you, eapectaly thowe fnicaing men 
‘turmall, You may be sure that your nerves 
fe at faule™that you have exiaunted your 


An tere nel tm ts 
cae 
ie 
eee ee ns he ee 
there fa something the matter. You feel it and 
Sep vateasia sence 
sores ee Soca mes nce es 
Sto pe 
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Ppa alee Rep 
forces eases Sears 
Secs 
ST be der eri 
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fier seers are 
Saag neue carmen 
PAE Ci of weak and deranged nerves most 


PAUL YON BORCKMANN — 


Asthor of Nerve Ponce and sarions 
testy tom “eae Prgesaingy Brest 
Pivcea ond inbred Sony ocho 


‘en anslated tate foreign Tengsager 


hhave for its basis an understanding of how 


‘mental and. physical hy. 
fene, mental control, relaxation, afd how to 
eceiop immunity to the many” strains of 
feveryilay life. Through the application of this 

the mont advanced case of Nerve 


"corrected 
Thave made a life study. of the mental and 
pha characteritca ot ‘eon, 


ing 
‘Agent. The cost of the book fe only 25 cents, 
Soin or stamps. “Address ‘me—Paul “wor 
Boeckman, Sendio 168, 110 West 40 St 

New York Cit 
‘This "book ‘will enable you to diagnose 
your trogbes understandingiy. The facts pre: 
Scnted will prove a revelation ta vou and’ the 
be of incalculable value. whether 


{ie dallneryed’ sane to he dallbrloel 
Imsensible ta the higher phases of ‘Hie love, 
moral 


Courage, ambition, and. temperament, 


The finer your brain in. the Sner And more 
delicate ts Your nervous system, and the tore 


any treatment I may have 
proved bythe fact that large corporations 
Rive bought and are buying this book from 
me by the hundreds and thousands for cca 
Bion ‘among. their employers—Eficiency, 
Physicians, recommend. the” book to 


Aviation 
Brings Quick 
Swecess 


‘and inetracive” 
We'Bage buts Vnted sappy 
{eed the coupon belore they areal gone 


American School of Aviation 
‘3601 Michigan Ave., Dept. 13-68 Chiengo, Il, 
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You men who are slaving away in small-pay jobs, hoping 
and striving for better things, I wish you could be with me 
here for just a few moments. I'wi 

of men just like yourself have 
aried po il fascini 
of electricity. In each and every case their first step toward 


Be an Electrical Expert 
Learn at Home 


Let Me Show You How 
It Bring You *9000 a Year 


rto Make 


this cherished goal was to write to me for the same free proof 
I want to send to you, They followed my advice and today 
are leading orm lives “many drive their awa 
cars, own th plenty of money to 
ings of life. They are Electrical Ex: 
Soke Taloed"earng $3900 Yo $10;000 6 yeatl 


You Cannot Lose—I Guarantee 
Your Complete paciiacion: 


FREE—If You Act Now—FREE 
Big Electrical Outfit 


$9000 A YEAR 


The phar share shoe Me 


“EXTRA— -A Course in RADIO 


Given FREE for a Short Time 
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Ty smack aes 


‘MOTORCYCLES, BICYCLES, SUPPLIES 


Pia eno cai 
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Making Opportunities 


for Popular Science Readers ‘: 


Another $25.00 


IN PRIZES 


issue interests you most and why? 
Here are the pres we wil pay for the ten 


Hotiater aaveie aeaneecqeascars: | Sted 
Prize 


of $1.00each ...... 7.00 
First read every, one of the “Money Mak- 
{ing Opportunities” advertisements on pages 


250 Fourth Ave, New York City 


Last Month’s Prize Winners 


Misa Marzaret U. s 
sgt ing the Ses Pune of $5.60 for er eter 
Shattany. “Mi Sits Metter elbows” 
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th 


‘on peges 8 to. 


del 


‘Neceme 


tunities 
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Ze Most Fascinating 
Story of Human Progress 
Ever Written / 


Where did you come from? What savage ancestors slumber in your soul? 
How did you get your name? What external forces have for ages been 
moulding you, changing you, making you into what you are? 


“The Customs of Mankind” 


TE back with us to the do certain things, say certain | You must see it., Take advan 

of life! See man in things, want certain things? i 

First Edition Offer 
to You 


the very birthplace of his exix 


pane Sean 
Hee canta tata 
pelea inane Whee 
“ea iy a 
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“ ite Bea a uta 
ibaa THe tuto hg searched POUT aay cstning luc —inder for your 
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from the table ‘rine Wye tal x 
pa peg y Ef 
of contents its tat cowl Cit ot 
Seracenernal be sea 
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‘maeriage to clothe himself? When faith 
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SSS tr 00 
Finns eae et 
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‘oie explained the miracle of birth, 
Fee ‘the mystery of death? How 
oe ‘our “marriage 
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into being? ‘When began 
Ee aP to te he ae 
nated? Do you know why you 
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Fourteen Words 
of Magic Power 


—that is what the multi-million 
aire gave to the young man who 


him a JOB because the young 
man didn’t know enough. So he 
gave him instead that which had 
enabled himself to create his 
multi-million: FOURTEEN 
WORDS OF MAGIC POWER, 
and when that young man un- 
derstood and used those fourteen 
words, they made him worth HALF A MILLION DOLLARS 
IN FIVE YEARS. 


READ ABOUT IT FOR YOURSELF 


saved “Intend, then. Tam going to give you ome. 
thing which wil we Jou Whatever yout 
: “Gail san Smulct' a tama 


Tt won't cost you a cent to do 


0 and it may be worth half a million to 
You can understand 


(CAGO TECHNICAL COLLEGE, 
‘Dept. 1131, 118-132 East 26th Street, CHICAGO 


Send me IN WORDS OF MAGIC POWER. 
It’s agreed that T pay you nothing and owe you nothing in 
return 


‘Your name Age 


Present occupation 
FREE to YOU 
Home address AS 
‘this Coupon 
city. State 


en ve 
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Tritt biome order tort aE Rat 
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‘More Money Making Opportunities 
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Salaries of $12 to $30 a day not unusual 


There are not enough men available to meet the 


demand. 


N A COMPARATIVELY few 

years, the electrical industry has 
developed from the experimental stage 
to one of the biggest industries in the 
country, giving employment to 250,000 
people. 

‘Wonderful as has been its past, the 
future of electricity will be even more 
remarkable. As Thomas Edison says— 

“Fathers sometimes come to me or 
write to me about their sons and want 
‘to know if I would recommend elec- 
tricity as a career. 

“Well, if I were beginning my 
career again, I should ask no better 
field in which to work. The chances 
for big, new electrical inventions are 
much greater than before the telegraph, 
the telephone, the electric light, the 
electric motor and radio were invented.” 

‘There is no doubt that electricity 
offers a wonderful opportunity, and 
young men who start now and train 
Themselves to become expert in it are 
assured of a profitable future. 

Ie is universally acknowledged that 
the courses in electricity offered by the 
International Correspondence Schools 
are the best, most complete and most 
practical, home-study courses offered 
to-day. ‘The lessons are easy to learn, 
easy to remember and easy to apply 
because they were prepared by prac- 
tical men, including— 

EDGAR KNOWLTON 


ec, Alternating. Cure 
eral Elec 


Pieces! 
Depart, 


Engineering 


A wonderful opportunity for trained men. 


to-day were once students of the Inter- 

ational Correspondence Schools, ‘There 

is a good job waiting for you if you 

r ea will only snake the start. 
ect Raga, ‘Alsou Pow Compacy, Write for this Free 
HB GEAR, A.B, and MC. Booklet 

Racncer Of Bisetsn, Cammorweaih Eilon ye gescriber the, T, C, §. 

Coan late Ena 


=. 
¢Eor : 
St aoe 


J, LESTER WOODBRIDGE, 1S. sad MLE. 
(citi Eapineer, The Kleene Sterage tery Co 
ns 9, 3. BUSHNELL. 
Superintendent, Bieter Devan 
ileon Company. 


od 


Conslting Hlcrial Ena 


B.C PARAM, Mt 
Pretec Chat Witte Company 


‘The value of these courses is so well 
known that they are recommended by 
leading electrical authorities every- 


where. 
Dr, Charles P. Steinmetz, the late ; 
Bi 


ha a 


venice esate 


Saver tine hean 
fear 


if 
we 


electrical wizard of the General Elec- 
tric Company, said— 
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“am familiar with the textbooks and Hfssrerwtecats” |e, 
% ean, |deeeemen 
mee BE 

ere el 

eee cei 


T believe that any young man 
ested in electricity if he will 


| 
i 


teal ‘and ecroomical’ way 0. soqulce 
Knowledge of the profession” 

The indorsement of a man like 
Steinmetz means a great deal and should 
help you decide on the best school for 
men who want to advance in this inter- 
esting work. As a matter of fact, 
many of the leading electrical men of 


I Can Train You.Too. 
For a High-Paid 
RADIO Job / 


No experience need~ 

ed. ‘Study at home. 

Vili help you earn $75 
week 


0 you know that Radio is the 
fastest "growing industry in the 
world today? Do you know that 

Radio Operators, Radio Salesmen, Radio 

incers, and others, are earning won 
derful pay — that splendid, high-paid 
positions are open right now because of 
the scarcity of trained men, 

‘You can get one of these big-money 
jobs. T'll train you in your spare time— 
ight at home—just as I've helped 
hundreds of other men and boys to 
double and triple their incomes. 


Earn $75 to $200 a Week 

Emmett Welch writes: ‘I cleaned up 
$405 in one month recently.” 

‘One of our graduates, R. A. Nystrom, 
writes: "I have increased my salary 
$900 to $1000 a year as a result of your 

"1, A, Goal made $1800 
1 year besides his regular work. "During 
my spare time, I have made $700.50," 
writes E. W, Borres, 


Jamous course—the only absolutely com- 
plete ‘one now being offered wi 

wales you for a Government First 
Gitss Commercial ‘License and for the 
real" jobs 
free instruments—the advice and in- 
struction of prominent Radio experts— 
the help of our employment. bureau 
which is constantly flooded with calls 
for our graduates, at higher pay than 
you ever dreamed of, 


Send for “Rich Rewards in 
Radio” and Special Offer 


‘This is your golden opportunity—the 
chance of Jour We time. "No matter how 


You get 
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Hew theeticny 
about tlectric 
fo Rado, 1 wil 

arantee to 
ive you a thor- 


pa 

Ifyou are am- 
bitious, i you 
really “want” to 


make ‘$75, to 
$200 a week, if 
you want to 

‘ut of the rut— 
simply: mail the 
coupon below 
‘and 'll end you 
2 big free book, 
“Rich Rewards 
in Radio” which 
will tell you all 


how America’s 


fink” and “big 
fata abit ill teach, you to es 
Some a cert San in your spare 
time, "Important!" For a short time 1am 


‘offering a reduced rate to those who act 
‘at once. So mail the coupon now—make 
this your red-letter day! 


NATIONAL RADIO INSTITUTE 
Washington, D.C. 


Dept. 12LA, 


E.R. Hane, Director 
Rational Radio Incutute 
ona Ww ix 


Tt free book “Rich Rewards 
Mis Betta Four special short” 


$25.00 in PRIZES ‘2%. 


Name 
adres Ar 
Cy Seate 
6 in front 
for dats 


WANT —— 


$1600 to$2300 Year 
MEN. BOYS, 18 UP 

‘SHOULD MAIL COUPON IMMEDIATELY 
Steady work. No layoffs. Paid Vacations 


meee 
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Will You Be Outdistanced fay | 
Lack of Training? 


0, you DON'T have to make hard every man who has been s0 sang pile 
NO PSs PP cass Ta aa ea ya er Ramee 
re ese pac " diosa serves of teeta van 
task after another, slowly. gathering “ex. Are You Living Up Brenton twtentuseouee™ oor ae 
that anci eat and painful to Your Opportunities? WALTER T. OTT, Maryland, 
Mudatand error We at LaSalle someines weary of > tame tc tren gd ey 
‘Other men—noolderand no brainierthan continually reminding men of what i Tot waar estan es eice bare ie gained ie Jy 


youre handling similar joa wih all wie ready how bat fall to act upon, Smee Se PS IOMAS E- KEEN, New York 


ease of veterans. » Moreover, their special- ‘arouse ourselves to new efforts a 
ited kngwledger tly Tacity, ther'cont- bythe ght Unt each remisder holes eakWSutelcnney 
dence, is rapidly marking 
them ‘out as the coming 
big executives in their 
respective companies. 
‘Yet—they are no older 
and nobrainier than YOU! 
see 
What's the use in de- 
celving oneself? 
Your business career 
may be compared 108 


elev that nosed 
puree harbeenfostruetial it 


face from a common start- ving me the inspiration, wm, 
ing point where thousands RSs ly ot 


toe the mark, to a com 
‘ton goal—success. 


‘When Mr. Birkland 
‘wrote this he had just ace 
cepted a new position at 
‘a salary more than three 


inventor, scienti 


futon, eal fe thes ad large ai al 

ee, nt tthe Ue of enrolment 

braln-race, Will YouSetthe Pace 

or Follow? — Make 

Your Decision NOW 

pleasure, comfort, happiness." to waken in hundreds of men the realia- Whether we like itor not, there's a law 

Now what is the strruod thing to doin tho of thelr potential eapablltes-rouses that govems creryons of aa on cers £20 
slate it atpene rH gee ico sro irene ower” boon an ec 

port muceed excep by main 2 let him sit by the road. 

silt wr the allny’ of COUNTLESS side and twirl Kis humm let im pera 

Oris? the monthe and years to slip away om 

to SEIZE UPON EVERY POS- one te leas he must eventuatly pick 

sibel KOVANTAGET Wis steps and press forward with what 


Does, ‘strength determine the 
winner? ™ Only to the extent that strength 
‘means health. 

Do good looks—rich fathers—college 
detect pian tera vor? 

“Aske your charitable amociational 

Fundamentally, the difference between 
soccent ap fale i anaes ie the 
mount of drained bidity m man poatsses 
se nny ce one 

Get that training and apply 
have changed. your long, alow: foo-rxee 
tito an atomabuecraces it yoo, pleases 
with you in the forefront, rapidly outdis- 


LASALLE EXTENSION UNIVERSITY 


‘The Largest Business Training Institution in the World 


sed he may toward the goal of his true 


Will you wait until other men who ate 
now your tivals have outdistanced you? 
Or will YOU be the one to set the pace 
Sule, Seg the thn with which no oer 
‘ing on earth —the thrill of 
EWING UP ‘TO YouR OPPORTUNT- 


"Below ths test thers coupon = 
similar to the one which has fet_many, 
‘many thousands on he path to succe 

‘A. good way to ir will-power 
acd ambition ie—by what you'do" wi 


LASALLE EXTENSION UNIVERSITY Dept. 1183-R_ Chicago, Ilinois 
iva i gait ence arama ielow. 


Ceasers ities Case es 
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BARBERING 


Now One of the Highest 
Paid Professions! THIS? 


*g0 to *150 Every Week! 


BE A “WHITE-COLLAR” MAN— ( 
Earn $90 to $150 a Week—CLEAN Money! | 


What's the use of doing dirty, greasy, 
hard work, when you can NOW make 
TWICE as ‘much money in a manly pro- 
fession that is CLEAN, profitable and 
full of opportunities? 


[Money Making Opportunities 


Easy to Learn— MOLER Graduates 
Quick to Earn! Are Always Busy! 
Thay BARBERING —MOLER igen w 
NoUINAnt heist Hee 
Pa a ‘en san th nhs 
Fought modern 


‘Rertical sre fen, Foti Hern, New Hmpwie 


ly help you equip. 
See the ee 


‘Victor 3:'Rvane'& Co, S81 Ninth, Woshing: 


SAP hes earl 


aden bet yar ba 
Er Sings Bobbing 
NERr"% fae tor bie pay 
fhe MOLER way "Sead 
‘Coupon TODAY 


Coutecrs. 
MOLER SYSTEM OF COLLEGES 
30 Rrancs In United Stats and Canada —ptose tao rte 
JE = alee inlets 
MrT NY. pede pit © ee ee eee 
= a 
aa 


Kanaas City, Mos 


be 
Sota, Wank 


eee ee eer gece aS 
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DEALERS SAVE MONEY 
By Ordering from Our Bargain 
Catalog ofNationally Advertised 
Radio Goods, Write forlt Toc 
AMERICAN RADIO‘ CO. 


[EIB © WEST 14% ST. KANSAS CITY, MO, 
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CARPENTRY 


SELLE. ~4AYNE 0 Le 


Do you know that even when work seems hardest to 
i ing that they can't 


wil nd 
Somauthenate' 
and rat 


PER MONTH- ENTIRE SET 
FREE EXAMINATION 

POCKET SIZE-FLEXIBLE COVE! 

1600 PAGES-3700 ILLUSTRATIONS" 


Avoeis! | Auneus! 
(CapenreRs CCaneentegs 
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Burepes® Buiter 


Gust | 


|, SumoeRs 
MATHEMATIC 


FouNpaTions 
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Theonly man who 
could talk to the 
Superintendent 


“GOON after I began studying,” 
a student wrote to us the 
other day, “we had a change in 
management at our plant. I cer- 
tainly was glad then that I had 
decided to study in my spare time. 
For, thanks to my I. C. $. course, 
I was the only man in the organi- 
zation who could talk to the Super- 
intendent in his own language. As 
a result, I was promoted over men 
who had been here from ten to 
twenty years. My salary has been 
increased 90 per cent in the last 
ten months.” 

HAT’S a true story of what just 

‘one I. C. S, student has done. 
‘There are thousands of others. Every 
mail brings letters from men and women 
telling of promotions and increases in 
salary due directly to spare-time study. 

One hour a day, spent with the 

1. C. S. in the quiet of your own home, 
will prepare you for success in the 
work you like best. Ye, it will! Pur 
it up to us to prove it. 

Mail the Coupon To-day 
for Free Booklet 
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$1 00a Week 
Fae cer ae 


ARN big 
money 
asacar- 

toonist! Mil- 

lions of dol 

lars were 
spent last 
year on com: 

trips, poli- 


tical and 
Spert car- 
toons, ani- 


mated car- 
‘Thousands of new cartoon- 


toons, etc, 
ists are needed now to meet the ever- 


increasing demand for this work, |N 


before have the opportunities 


this 


Easy to Learn CARTOONING 
at Home in Spare Time 


Regardless. of ho 
about cartooniny 


fittle you know 
can easily 

tive, 

dy 
method starts you at the simplest 
fundamental principles of cartoon-mak- 
ing and takes you through every branch 
of humorous and serious. cartooning 
You will be amazed at how quickly 1 
salable work. 


teaches you to 


cartoonist—easy hours, 
. Your own boss, and $; 
000 a year for this work that is play! 


Send for FREE BOOK 
more about the wonderful oppor- 


Le 
tunities in Cartooning, and details about 


this: remarkable home-atudy method. oA 
frandsomelyluntrated. booklet has "just 
thoen prepared si he 
sent fo. you without t : 
ton. ‘this booklet 


wes. a thorotgh out 
fre 


‘of the cartooning fh 
‘and explains in 


teaching Cartooning. 

Send for it today! 

WASHINGTON | $ HOOL 
‘of CARTOONING 


Roel, DS, 


Ree seod_me. witout iipaton, our 


Free 
Booklet ge 
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The Secret that _ 
Tripled My Sales 


How I stepped into the big-money class, just as soon as I woke 
up and learned the true principles of quick and easy selling 


"UT TAKE up, Roge 
"The sharp Command aroused me 
from comfortable nap I waa taking 
ina club ear on the Sante Fer 

ie van hare who ad alld ne, 
and wito dropped Into the seat beside me: 

il is the tar stleaman of the Everitt 
Seaman Company, and iss to be eeaning 
Ap about 818000 x year. 

Ihave always admired and envied Bil 
He took if no cauly. Te never seem 
bbe hurried or worries, nor to work haf 
Nard id, bat he tr dire Hero 
ml ft yas a mystery to me 
Teouldn’t fathom Wat a 

Til i. not particularly welleducated, 
Hecertainly not brillant sr good looking, 
gor is he’ an especially careful dresser 
Yor be eserw to maka'a hit everywhere 
At'ieast"he gets the busines, earns big 
Money, and faethe respect and confidence 
St al ‘who know him, and those are the 
things that ea. 

Was the frst time I had had a chance 
cohavea god tlk with il for move haa 
year, and took advantage of ft to discover 
We cert of bis success ou saenman 

i had. rather expected. to. hear along 
sermon on stuy; application, perience, 
ears, tt, il hPa ro 
oldeliver” He told me how, after lugging 
dong for years by haphazard, hoes 
falebrchatnb, methods esos “eore the 
Mackintosh, System of Seling--a system 
fave hi the nimple fundamental 
tecret of succes 

I hada copy of the Syatem with him, 
wrhich be gave mee began sending i at 
Se and Se ie 
simplieity—the powerthe practicality of 
ie Macknto 'System really dazzled me. 
seemed too smple—and too good—to be 
teue. But made up my mind that 1 would 
dlacard every selling ile 1 was Using, every 
pla and ac offing erdery Iwas then 
folowing, and would jive the Mackintosh 
Sytem thorough tryout, 
studied the System vety carefully over 


By Roger Farrer 


tat end aI red oth ilo, 
Pept el erp ene 
Sea i oo ai 


T'booked orders with an case thac realy 
startled me. Te seemed ick 
. to be eure that I was rally 
‘selling the same old line of 


"Then, doubt getting the better of me, 1 
said!" gueae I'am fooling myself. Whats 
Happened that T have struck’ aot of 
Besley wen tha any da could ai” 
But sales kept up the next week-—and the 
nnextand the next 
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saoopenen of waders 
Porined (Ore) Taee 


fom ‘you Walbam 
frtising Club, Sax Awonts, Tor 


sunk 
Sina tah Be, Pat 
Bair derr cot dine rset 


sap 


twill show’ you how to. sell sowrsel/ — your 
servicerior the highest nocable, mavuet 


tai” You can investigate and 
Spacer of Selig wil be wnt 40 

aisha fa Then examine the Sytem 
Sed ec foe yourself june what ic can do ek yous 
‘Then it you donot feel Ite one of the beat 


‘arranging to at least examine 
‘marvelous System of Selling. 

“Therefore, because of Its great importance— 
Dbecattae there tno Fiak—~becallse YoU have fo. 
much to. gain—because you cannot pombly 
Tose—mail the coupon now—before you ture 


this fore you forget. Let the Mack 
Intoh System of Selling stow you how to 
double and triple your selling ability: Ameri. 


ders, Dept. M-Sit1, 1135 


Easy as A 
You Can Play Any 


In a Few Months 
This Delightful 
New Easy Way! 


dull methods required. You play 
direct from the notes. And tl 
OTE a a toe aaea a ooaea 


EARNING music is no longer a difficult 
task.” If "you can read the alphabet, 
‘can now quickly learn to play Your 
favorite Iatrument] A. dlightft new 
sethod han made it poatively cary to 
‘capable performer Wich Just a few ‘month 
‘And the cont is only a fraetion of what people 
‘used to spend om the old, slow methods! 
‘You, Jon't need a private teacher, this new 
rays You sudyencrey at ome. in the pr 
‘acy of ‘your own room, with fo one to in 
Terrape or embarram your And, strange as 


may seem, youl enjoy every. minutes of tt 
Sieh the tew ‘iethod i agreeable as 


No Tricks or Stunts—You Learn 
from “Regular” Music 


You don’t have to know the first thing 
about music inorder to begin. You learn 
to play’ fram actual Rotes, 

usielans do, 


se ke the best 
‘Ani almost before you realize 
“ot just scales There 


When you 6alah E 
course, you ean pickup any 
Printed use and unders 
ito eat mic, Pog lane, ant 
pay it i art acaste a te 
uy eng your rend 

yours d, if you like, malke me 
Belial “pl” fr tet "seaman 
work). 


piece of regular 
at 


in, ell, 


fly’ short time. 
er ine 
nd playing music in made almost as simple 


Sr reading ald feos book Yer simply 

“er You are told how & 
thine [dae then pct shows you how 
then’ you do it yourselt and bear ft.”'No pee 
fate teacher cotid make ie any clearer.” ‘The 
roo come to yo by mail a raul inte 
aia’ They const of comple printed 
eructiona, diagrams, al the music you teed, 
find’ music paper for writing owt. text exer: 
Shes. And anything comes up Which 
Santry, plain, yo wit to your Is 
Rrvcfor and” eta ly orompt personal 
rely 


Instrument 
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‘Vitations come to 
You. Amateur or 
Shoveras offer you 

al afters 
oon and evenings. 


And you meet 
eople you have always wanted to know. So 
‘don't miss this exceptional opportunity. 


Free Book Explains 


the kind of 


Al 


Git Thin’ Specal Offer 
‘The whole interesting story about the U. S. 


‘School Sourse ean not be tad on 
‘booklet 


Your ‘Own Home.” 


this page. So 
thas been printed-—"Ausie 


“You can havea copy 


‘absolutely tree by mailing the coupon. below. 


Tn the booklet 


makes the U. 5 course a 


ou Nil ind Special fer that 
habie to sou at a 


ow priced you act promptly. Wich 
‘wil 'be'sent an ifustrated Folder which, ex 


Plaine better’ than words bow. 


‘Quick and aey’ the Print & Preture 


iIe"you are reall 


‘asious to 
food player on your 


the coupon mow to-day. 


U. S. SCHOOL OF MUSIC 
‘New York City 


811 Brunswick Building 
Sir armewtck Baer Now York City 
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Railway Mail Clerks 


$1600 to $2300 Year / 


MEN—BOYS 18 or Over 
Stent caiman! cdccton samen. 

Travel—See Your Country 
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Men Past 40 Find 
Simple New Gland 
Treatment Ahead of 
Medicine or Surgery 


During the Last Seven Years a Series of Valuable Experi- 
ments Have Been Conducted in the Middle West. 
‘Treatment Developed Has Proved Astoundingly Bene- 
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‘The 


ficial in the Relief of Certain Painful Conditions Com- 
mon to Men Approaching or Past the Prime of Life 


By Byram C. Kelley, A.M., LL.D. 


CCORDING to. medical 
A authorities, 65% of all 
men past a certain mid- 

dle age suffer from a disorder 
of the prostate gland that has 
a depressing—and often pain- 
ful—effect on the entire body. 
Some of them recognize the 
real cause, and resort to surgery 
or elaborate, expensive treat- 
ment that is sometimes bene- 
ficial, sometimes ineffective. 
Others blame their troubles on 
approaching age and despair- 
ingly resign themselves to the 
disagreeable symptoms, not 
knowing how to obtain relief. 


What Are the Symptoms? 


In prostate trouble the sys- 
tem may seem to have slowed 
up. One’s mental and physical 
grasp have both lessened. The 
memory may be- 
come treacherous. 
Physical efforts 
once easy, now 
oft leave one 

inting and = ex~ 
hausted. Nervous- 
ness, restlessness 
and insomnia fre~ 
quently appear. 
Often the blood 


pressure increases 
to a dangerous 
degree. Sciatica, 


weak back, lack of 
vigor and’ chronic 
constipation are 
frequent symptoms. ‘There is often a 
rest deal of pain in the neighbor. 
ood of the prostate gland and 
through the loins and lower back. 
One of the most disagreeable fea- 
tures of such troubles—the feature 


Remarkable "Rel 


Serre "Then besa 


most often apparent—is the neces- 

y for frequent nightly risings 
which seem to betoken weakness of 
kidneys and bladder. 


10,000 Find Relief 


More than 10,000 men have al- 
ready used the’ treat- 
ment which has been de- 
veloped and perfected 
during the last seven 
years. It usually ban- 
ishes those troubles oft- 
en blamed on approach- 
ing age, because it tones 
and invigorates the im- 
portant prostate gland 


Mesting 


=the keystone of the 
entire gland system. | Chart sh 
Then not te caused t 


ishesmany 


borhood of the prostate 
gland itself—thus it also 
tends to tone up or as- 
sist the entire glandular system, 
helping to re-inv 
organ and every bodily func 
Tt has brought 
results where every 
other method 
apparently failed. 
It has brought new 
vigor in cases 
where the surgeon's 
knife seemed the 
only remaining 
course and it has 
brought relief to a 
degree that could 
not be hoped for 
from an operation. 
Every man past 
40—in_ fact every 
man in his I 
thirties—should learn about this 
method—by which he can treat him- 
self at home—the way in which 
he should find quick, inexpensive, 
safe and permanent relief, or pay 
nothing. 


Doster Obtains 


‘Fhrouah Prostate 
nd Renews fee 
"Coit 


” 


Althoush twothird fal men 
Sec f intl o 
‘eve in'sn anderseandable manner'and points the 
way'to epeedy ele 


Why Many Men AreOldat 40 
Above is the title of a book written 
by a member of the American Asso- 
ciation for Advancement of Science, 
He is the discoverer of this great, new 
methodand hasbeenactively 
h other scientists, 
experiments ma 


atta certain age have 


‘Risod Fiowe | This 


k gives you 
explanation 
about the cause and re- 
sult of prostate disorder. 
Tt makes it possible for 
you to ask yourself cer- 
tain questions that 
should enable you to tell 
whether or not you are 
subject to this trouble 
which results in such a 


res the dete 
Tealing ‘bso 
ow fru 


enjoy Ii 
it discloses this 
excellent means for 


treatment. 


FREE—Discoverer’s Book 

The blank below brings you this 
book. It will be mailed in plain cover 
without any obligation at all on your 
part. Simply fill it out promptly and 
fnail today before the present edition 
is exhausted. If you wish specific 
information, mention age, occupa- 
tion, symptoms and how long you 
have been troubled. 


The Electro Thermal Company 
4039 Main Street, Steubenvi 


‘Fike ELECTRO THERMAL COMPANY 
‘fea9 Main ‘Steubenville, Ohio. 


‘Western Oitce, Debt 40D, Lon Angele, Cali 
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This Book 
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There may be a fortune for you 
in this FREE book about Inventions 


Invention is the easiest way to earn a fortune. Little ideas have made millions of 
This wonderful book explains how fifteen famous in- 
ome. 


dollars for their inventors. 
ventors now teach you the secrets of 


‘OW would you like to be the inven 

tor of the Gillette Safety’ Razor, 
makes “TWO AND 

HALF’ MILLION DOL! 


‘ON 
ARS a 


r? Wouldn't you gladly be the inventor 
Of the map fastener whose profits were 0 


Rincon. 
the inventor of the. 


that he paid an income fax of $29,000? 
change 
President 


lagen with 
Suspenders 


‘who is now worth $5,000,000, or the inventor 


of the Autogr 


‘attachment for cameras 


‘who sold his patents for $300,000? 

ne single idea—as simple as any of these— 
can make you independently wealthy ia 
shore 


Other inventory have make 


wire paper eli. 


inventions 


ey are 8 


the paper safety” match, the ‘ordinary 
‘Thone are cert 


fact that probably thousand? of people thovight 
‘of them but only one man DUD anything about 


the idea when It eame to him. 


Ideas Worth Fortunes 


Every day you find ideas 
for new inventions, “Te may 
bbe anew toy for your chi 

fet, The man who Invented 
the itiddie-Kag, Ve reported. 
made. over $5,000,000. It 
‘maybe a new kind of soap: 
Ber, Babbitt ie worth mil 


Hons of dollars todays It ean 
even be a new Kind of broom 


een fortune may be walling 
for yo ae 

splendid ideas for inventions 
‘ut the only reason you have 
‘ot developed them i becaise 


you doubt your own abiiey 
UB invent” Oke most ver 
fons, you believe that you 
WWere fot born to be an ine 
Ventor, that inventors are 
men ho invent things “as 


“How , te develop your 
Umagination’ 


How to 


naturally as other people work ax bookkeepers, 
‘mechanlcn doctors or farmers 


Proof YOU Can Invent 


‘As a matter of fact inventors themselves 


Brought ‘down. 

vention is merely the sclence of “fixing things. 

‘And low many times a day you "fx things 
rating 


te the very definite exact principles which 
ire the basis of Inventive Science! 


‘What Edison Says 


Could you ask the advice of any greater 
authority than Thomas A. Edison? "He says 
Sfvention f4-Sclence ond should be laugh 8s 
 prfesson” id now, forthe rt time 
you can ‘actually beara in 
Yention "as a_ profeson— 
Pence at other people ze 
arming ‘eketricity, mechan 
Sci, law, medicine 

"The" Bureau ‘of Inventive 
Sclnce offers. you the fst 
ever devised. Tt has written 


the tacts 
‘Sow the easy-to-learn prin 


‘doesn't matter who you are, 
(be what your present work is. 
With io special ot 


develop your ablity si will 
beworth real money. Futeen 
SSNEUY | te ecres of inventions gs 
which every. oucsose 
Fal inventor knows. af 


successful invention in your own 


Fimous inventors tc YOU 


Gevelop and. perfect 


Bur they tal even 
experienced. hi 
‘oftheir rewards because they did ot kt 


how to protect their patent rights. This 
‘course tes you everything you want (0 
“howe to sel your invention, how to get royal 

howto get the mowt money ‘for your 


New FREE Book 


‘The most interesting part of this wondertw) 
‘course fs that ie teaches iavention by actus) 
practice right in your own home. Wich each 
Kiston you are sent one’ practical, 
ceercise in solving actual inventive p 
‘wiles gives you an unforgetable, instinctive 
Sr “tvnking. inventively-—worth more 
titan you realize. 19 fact, the lessons and ex 
frcise! are #9 slinple, so easy to understand, 
Shinteresting that they seem more like 
hin tke’ instruction whic 


‘uscee ul inventor 
‘A wonderful new book. just printed, tells 
you more about the Bureau of I 
SSlente and i ample new course Ia invention 
Te conte nothing, w send the coupe 
‘This buread ts" not connected. wi 
attorneys or manufacturers. Its 
Pow is to teach you the prin 
Practical Invention. used. by" every nic 
ul inventor, "Write for the FREE gg 
BOOK ‘now. Te may show you the 
way 9 make a fortune 


BUREAU OF ,¢ 
INVENTIVE 49%, 
SCIENCE 6% gcuitevtvt 
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$2500 REWARD 


For the Capture of 
An Unknown Man 


NVICE he had entered the St. Clair 
Mansion. What was he after? 
Who? What was in danger? 
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Here's Positive Proof 
at I Can Grow New Hair 


‘These are true, unretouched 


hotographs showing Mr. Murray Sandow’s hair 


before—and 60’ days after using my remarkable new treatment for baldness 


and falling hair. 
astonishing results. 


This is not a rare instance. 
To try my new discovery you need not risk a cent. For 


‘Many others report equally 


I positively guarantee results or charge you nothing. Mail coupon below for 
booklet describing my treatment and 30 Day Trial offer in detail. 


By ALOIS MERKE 
Founder of Merke Institute, Fifth Ave., N. Y. 


OR many months you have seen 
announcements concerning my 
new treatment for baldness and 

alling hair. If you are bald and have 
tried other treatments without results 
then naturally you are skeptical. All 
right, T don’t blame you. 

But what better PROOF is there 
that I can actually grow new hair than 
these two photographs reproduced 
above. They illustrate a result that hundreds of others 
have written us they too have secured through use of 
my marvelous discovery. In this particular case, Mr. 
Murray Sandow, of New York City, started my treat 
ment January 23, 1924—and sixty days later—as you 
can see—he had an almost entirely new growth of hair. 

Entirely New Method 

My invention involves the application of new prin- 
ciples in stimulating hair growth. It proves that in 
many cases of baldness—the hair roots are not dead— 
but merely dormant. The reason tonics and other 
treatments fail to grow new hair is because they do not 
reach these dormant hair roots, but instead simply 
treat the surface of the scalp. 

To make a tree grow you could not rub “growing 
fluid” on the bark. Instead you would get right to the 
roots. And so it is with the hair. 

No Excuse for Most Baldness 

At the Merke Institute on Fifth Avenue, New York, 

Uve treated scores of prominent stage’ and social 


cclebrities—some paying as high as $500 for the results 
my methods produced. Yet now by means of The 
Merke Thermocap Treatment, adapting the same 
principles to home use—thousands of men and women 
everywhere are securing the desired results—right in 
any aps where there is electricity—and for just a few 
cents a day! 


ori ea ies“ 
ft othing ia the world can help, - But since s0 many 
Pligg eine fobabog eal SN Siglo 
a A he ee ee 
month if you are not more than delighted with the growth of hair 
poe ee Thgelg forbe ml ay oor 
SES TOOMMETE SY bor 


ans 


MEST tes 
this treatment will mean €0 you, 
flow and twill lady send you the italy laters 


booklet giving ful ‘about the famous Merke Thermocap 
‘Treatment. Clip and mail the coupon today. Allied Merke In- 
stitutes, Inc., Dept. 1711, 512 Fifth Avenue, New York City. 


Dept. 1711, 512 Fifth Avenue, New York City 
Pe rnd me, without cont or obgation on my part. the fee copy 


of the new bookie’ Gescribing i detail t 
Name, 


‘Merke Thermocap treatment, 


(Site ‘Whether “Biz Size “or Sia)" 


“Mary, I Owe It 
All to You” 


* 'R. WILLIAMS called me into 
office to-day and told me he 
was going to raise my salary $50 a 
month, 

“¢T am glad to give you this oppor- 
tunity,’ he said, ‘for the best reason in 
the world, You deserve it. 


“You may not know it, but ve 
been watching your work ever since 
the International Correspondence 
Schools wrote me that you had en- 
rolled for a course of home study. 
Keep it up, young man, and you'll go 
far. Iwish'we had more men like you.’ 

“And to think, Mary, I owe it all 
to youl I might still’ be drudging 
along in the same old job at the same 
old salary if you hada’t urged me to 
"C. 8, coupon.” 

How, sbout you? Are you always poin 
to work for s small salary? Are 00 point 
£S Wate your mara ay al Your les 
Teall depende sa what you do ‘with 


tare time. 
More than 190,000 men are getting 

for promotion ight now in the 1, C. 8 

Lec tcl you what we are dong fr them and 

what we can do Tor you 


Mail the Coupon To-day 
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Master Ele 


by the Associated Electrical 
Engineers’ Remarkable, New 


“Experience Method” 


and quickly prepare yourself 
for Electrical Jobs paying 
$2,500, $5,000 a year and up 


Electricity is the fastest growing industry on earth. 
‘Thousands of trained men are needed to fill the NEW 
JOBS constantly opening—the most fascinating and high- 
est paid work, and offering the biggest future. There is a 


big-money job ready for you in Electricity just as soon as 
you are ready for it. The A.E. E, Experience Method” 
will quickly prepare you for your big opportunity in 
Electricity right in your own home, in your spare time 


The A. E. E. “Experience Method” is 
the Biggest and Most Revolutionary Advance 
in the History of Electrical Training 


Under ordinary “schoo!” methods, you first get your 
training and then havestil to get your experience—a long, 
hard grind, The Famous A. E.'E. “Experience Method” 
has changed all that. You can now jet your Electrical 
training and experience together and thus cut in half the 
stance between you and the big jobs in Electricity. This 
real fact is being proven every day by A.E.E. trained men. 
The A. E. £. “Experience Method” is the greatest 
and most remarkable advance ever made in home study 
Electrical training. There is nothing li here. 
the result of the lifetime work of Chief Engineer W. 
ittlewood, and over 100 big, successful Electrical En- 
gincers have certified that it is RIGHT. 
‘The quick success of men trained under the Famous 
A. E. E, “Experience Method” is amazing. James DuVall, 
Fort Niagara, Ont., writes: “How can yout put so much 
information in such a few fines is beyond me.” Julio 
Fuentes, Cleveland, Ohio, just beginning his training, 
writes: “I am already doing a lot of wiring and repairing 
and making real money.” J. A. Hoekzema, Grand Rapids, 
Mich., not a third through his training, writes: “I have 
started my own business and am doing fine.” Hundreds of 
such letters are pouring in from A. E. E. trained men, 
who began making money almost from the start. 


You get real electrical 
e nce while training 

The reason for these remarkable successes is that A. E. E. 
training is not “schooling”—it is EXPERIENC! 
work on practical jobs with practical tools and equipment 
right from the start—everything that you need is furn- 
ished you FREE, as you need it, including the biggest and 
most practical outfit ever given anywhere. The A. E. E. 
“Experience Method" is the exclusive development of the 
AE. and can be had nowhere else. 


Success in Electricity Made Easy 


YOU can master Electricity quickly and easily under the 
amazingly interesting and practical “Experience Method.” 


We guarantee that with at Money Back Guaran- 
tee Bond. If you can read and write h and are 
ambitious to make good and qualify for the big jobs that 
Electricity offers by the thousand, then we will guarantee 
todo the rest. 


Send for this Great Book 


It is impossible to tell the remarkable story of the Asso- 
ciated Electrical Engineers on this page. The story is too 
fe have published a big riew 48- 

ity and its Opportunities for YOU,” 
which has a vitally important message for you. 

‘Send for your copy today—it is absolutely free, No mat 
Your ideas regarding training. may be, no matter wha 
rans are, you should have this book belore you decide. 1 
frown cower ta cover with vital information that every ambit 
should have 


D PRACTICAL IN EXISTENCE. 
‘copy of this important book is ready—send for it today. 


MAIL THE COUPON 
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So, Dearborn Street, Chicago 
| witout any ottization seod me your big, new 48-pogs book telling about the 


| faurellous desclopment of Eictricy. amt how {ext gui 
| ire erent opportunitis ints eld rough the AEE 


1 seme 
| Zs 
V adver... 8 


Vega 


relay 


POPULAR SCIENCE MONTHLY 


Why take small pay from uncertain jobs? Why be buffeted around from this to 
that, and not know whether you are going to have a job tomorrow or not? You can 
change all that, Learna trade. Know autos—how to repair them, and take advantage 
of the countless opportunities to make big money. Pave the way for a business of 

‘our own—a business that can make you independent for life. "You can do it with a 


lew weeks’ training at the Michigan State Automobile School—the great auto- 
trade school in the heart of the auto industry. 


Be a Trained Man—Successful! 


Come to the Auto Center 


Learn Autos in a Few Weeks by Factory Endorsed Methods 
Come to Deteoit where 
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(Translation: 


(Translation: 


HE last line is Speedwriting, a 
remarkable new discovery that 
takes the place of shorthand. 
on reps Oe ns aa 
Bie ia as rs 
wens aortas el tt 
eee ee 


the commercial stenogray 
ise omc works te bass 
Porter. You should be able to put thou 
Paper with the speed of thought tell 

at few in the business world can spend 
the hours of laborious study nccessary in 
‘mastering the usual shorthand systems, 


Why do so few use shorthand? 


ie strokes must be 
drawn with absolute accuracy or they mean 
something totally different—your notes are 


worse than useless. ‘The ustial course re: 
quires about ‘eight months of lassroom 


national authority on shorthand dig 
covers a totally new method-Speed- 
Uriting the business tool for everyone. 


Miss Emma B, Dearborn who discovered 


ou sce why. we call Speeduriting the 
Sand” Voura, ty crcome ts the 


Navara ht 
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the Natural Soria 


Can you read this? 


(Translation: In this system you must first learn your symbols.) Zz 7 


Can you read this? 


oh OPE Ve 


‘Also in this system you must first learn your symbols.) 


Now read this— 
n spdrig u lr no u smbs. 


In Speatoriting you already know your symbols.) 


‘satinal authorities onthe leading methods 
a es ere os yes 
es ing 


University ‘of 
ess Institute, 
tc., convinced Miss Dearborn 

Shorthand systems would always remain 
Sieh fx pany Cog yon with 


ith 
‘From her research and experi= 
‘ments finally came the discovery and per- 
fection of Speedwriting, 
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_Trained 
E570 EXPERT 


World's biggest, most fascinating business 
needa you!" Unlimited opportunities, BIG 
PAY walling foryou when you area Gooke= 
trained AUTO EXPERT. Right in your 
‘own home I male you MASTER of every 
Branch of Auto, track and tractor work, 
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EARN vo to. $220 per month and more: cx 
ed see the country or remain neat home. Pleatavt, 
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—The Book that is Show- 
ing Thousands the Way to 
Big Money in ELECTRICITY 


You af home faa ese 

aking thie shore cut to bigger potions. Re: 
markable guaranteed by famous 
Lincoln Institute of "Technology, "Learn all 


(Ginramtee "of thtaction or money back 
Euetrical apparatus and. instruments piven, 
Also big new book. No obligation, 


S. & H, ENGINEERING COMPANY 
“Afilsted with the Lincoln Inatinte of Technalogy 
1422 W. Monroe St. Dept N-16- Chicago, Ile 


COURSE IN 
TWO YEARS 


YOU ARE BADLY tf you Jack 
HANDICAPPED (Honing. 
‘You cannot attain business or social 
prominence.” You are barred from 
& successful business career, from 
the leading. professions, from well: 
paid civil service Jobs, from teaching 
od college entrance. In fact, eme 
Ployers of practically all worthwhile 

tions demand High School train- 

- You can't hope to succeed in 
the face of this handicap. But you 
an Temove it. Let the American 
School help you. 


FIT YOURSELF FoR A 
BIG FUTURE This course, 
‘which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-dat 
‘covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
resent handicap within two years. 
You will enjoy the lessons and the 
Knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 
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forkd offers you a practical training, 
based upon twenty-five years of muccest 
This nationally known organization each 
Terpradece tnd clic tdvertiers over 
51000 ‘commercial drawings, “This well 
Paid profession equally open to men and 


‘women. Home study instruction. 


Get Facts Before You Enroll in Any School 
‘Ark the Advertising Manager of the lading 
ewspapertin your ely. about Meyer 
‘Both "Company—iet them tall 
you about un Send four cents in 
‘ttmps for illustrated beok teling 
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popular overnight, 


OSserarrnn S| 
meet, "Someone introduced usr and belore 
fyb var gemneria ee, Tet 
Lenin seas a re 


But I, clumsy boor that 1 was, found 
myself following her, instead of leading. 
‘And | couldn't follow! That was the sad 
part of it. Ist 
Frod on he t 
in time with 


| cally'th by evapke yet we 
frad gathered ina. litte group and. were 

fing. knew, in an instant, that they 
were Latighing at’ me. T glanced at. my 
mrtner, and saw that she, too, was smiling. 
Give had entered into the fan.” Fun! At my 
expense! 

Tfelt myself blushing furiously, and 
hated myself for i. Very well, Let them 
augh, Someday’ I would show them. 
Someday I would laugh at them as they had 
Iatighed at me. 

Ai‘the way home I told myself over and 
cover again that 1 would become 4 perlect 
Sancers that would amaze and. ast 
them. ‘But how?” I couldn't go toa dancing 
choot because of the time and expense. 
Certainly coulda’t “afford "a. dancing. in- 
teructor,, What could 1g?" A daring plan 
flashed through my miod. 1 would show 
them that they coulda’t laugh at me. 


Popular Overnight! 

I ran upstairs and found a magazine T 
had been reading the night before. One clip 
of the shears, a few words quickly written, 
{2 trip to the corner mail-box—and the first 
aro my plan was cari out. Thad sent 

‘Arthur Murray's free dancing lessons. 

‘Somehow I didn't believe that dancing 
could be learned by mail. But there was 
othing to risk—and think of the joy of 


30 Days Ago They. 
Laughed at Me 


I never would have believed that anyone could become 
And yet—here's 


what happened. 


‘being able to astound them all at the dance, 

‘The free lessons arrived just the night be- 
fore Jack's dance, Twas amazed at the ease 
‘with which I mastered a fascinating new fox: 
trot step. [learned how to lad, how to have 
tease and confidence while dancing. Te was 
fun to follow the simple diagrams and ine 
structions. I gained a wonderful new ease 
and poise, 1 could hardly wait for Jack's 


“The fllowing evening 1 
te room to dance with me 
then roe araine bnew why 
saher boyy eather I 
Tied 


octal the boys 


You too, eam fully tearm dancing, at home, 
sxthout Wile and withgut a partner “More 

Sea'0od men and worsen ave Bosna accomshed 
angers Through Avthar Moray remarkable new 
‘Sen uy for the five fve lane, They wil 
‘These ve leans which tell you the secret of ead 


“To prove that I can ear to dance at home in one 


eotsiig you may send me the FIVE FREE, 
SP°Anlice Murray: Ivesdose 25c to pay for the 
‘adage, printing, ei. Tis doesnot obfigate me {0 
Adcom. 


cay. Sue. 
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How BigaThing is 


Chiropractic ? 


(OR five thousand years the best 
minds of the world have searched 
the heavens and the earth, trying 
in vain to find the eause of disease. Chi- 
ropractie teaches that it is found within 
the body. 

‘Through the centuries these: quests 
have led to the establishment of methods 
which have become fortified by statutory 
law, been endowed with millions, given 
prestige by the great educational insti- 
tutions, and been generally accepted by 
the public. 

Chiropractic has grown by reason of 
the “Whereas I was sick and am now 
well” of those who tested its efficiency. 

‘To succeed where all others fail is the 
supreme test, and unless Chiropractic 
can do this, it has no excuse for its ex- 
Istence. 

Though but a quarter of a century has 
elapsed since its discovery, 25,000 prac- 
titioners in the United States alone, has 
placed it second in number among the 
Professions engaged in getting the sick 
well; while its efficiency in getting the 
sick well has won for it the title of “pinch 
hitter” in the health game. 

Honest and open-minded members of 
other health professions acknowledge its 
merit, while progressive and forward- 
ooking ones study its theory, and are 
ed in increasingly great numbers to 
adopt it and to abandon their former 
methods. 

Chiropractic has won legal recognition 
‘as a separate, distinet science in 26 of 
the 48 States, 

‘To an unbiased judgment it would 
seem that any method that succeeds in 
the face of traditional prejudice and in 
apite of controversy advanced by those 
opposing any change in the conventional 
method of treating disease—in short, any 
method that can convert the members of 
allied professions and multiply its prac- 
titioners and converts at such a phenome- 
nal speed—must be a big thin 


Millions of the sick have been con- 
vineed of the efficacy of Chiropractic by 
siving It a fale trial. 
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Well Known Pitcher 
Endorses Chiropractic 
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Reduce Waistline With 
New Self-Massaging Belt 


Makes you look pounds lighter and inches 
thinner the moment you put it on—wwhile 
actual fat quickly and surely disappears. 

No longer ie it 
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Every Automobile Man 
Needs These Auto Books 
Yes—That Means You—Mr. 


rage Service Station Manager—Repairman 
Trouble Shooter — Car Owner —Auto Salesman 

2200 pages of money-making automobile ideas. Shop kinks and up-to- 

theminute repair methods are all here. Everything made clear and 

practical by the use of 2400 pictures, diagrams and charts. From four- 


cylinder engines to straight-line 
EVERY AUTOMOBILE IS 


ights—EVERYTHING ABOUT 


)VERED—but that is not all— 


Four Big New Features 


Equipment data and specifications 


up a paying business because he could not be 
‘Sseumped” en any ignition or wating job, 
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HOW THE INSTITUTE TESTS LOUDSPEAKERS 


By Hazen G, Tyler, M.E., E.E. 
Associate Director, 
Popular Science Institute of Standards 


ITH the advent of the broad- 
casting of political campaigns, 
many readers of POPULAR 
SotrNce MonTHLy are undoubtedly plan- 
ning to add a loudspeaker to their radio 
equipment—and want a loudspeaker that 
will give satisfactory results, 
The following points upon which we 
base our tests are esentially those that a 
purchaser would consider: 


1, External appearance 
2. Workmanship 

8. Volume of reproduction 
4. Quality of reproduction 
5. Clearness of reproduction 
6. Efficiency: 


‘The preliminary inspection includes 
such points as shape, mechanical con 
struction, principle of operation, and ma- 
terial used. Whether the loudspeaker 
takes the form of a horn, box, or lamp 
is a matter of the individual preference 
of the purchaser and makes little differ- 
fence as far as our tests go—that is, unless 
such construction interferes with the 
efficiency of the product. 

‘Then come the actual tests. In order 
to determine volume, quality, and clear- 
ness of reproduction, we have erected 
a miniature transmitting station, which 
permits us to make certain tests that 
would be impossible in the reception of 
ordinary broadeasting. This does not 
mean, however, that no tests are con- 
‘ducted under normal conditions. On the 
contrary, in order to gain a general im- 
pression ‘of the reproduction of a loud- 
speaker, it is essential that the regular 

tations should be brought in. 


Since the piano is the most difficult 
instrument to reproduce, in testing a 
loudspeaker for quality of tone, we always 
have our laboratory station broadcast 

jano music. Since it often happens that 
fan instrument that is true to tone, and 
reproduces music in all its original rich- 
ness, will distort speech, causing vibrative 
and’ metallic noises, we therefore also. 
test a speaker on speech reproduction 
‘Then the speaker is tried out on various 
instruments and finally on regular broad~ 
‘east station programs. 

In testing the volume of loudspeakers 
and the effect of plate voltage upon the 
operating characteristics of the speaker, 
we connect it with the receiving set 
through a transformer and simulate the 
plate-current effect by separate battery. 
In this way we can determine how the 
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Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 


to have been ufter test 
the Poputar Sctence ineticute. of 
Standards. 


Popular Science Monthly guaran- 
tees. ‘article of merchandise 
advertised in its columns. Readers 
‘who buy products advertised in Pop- 
ular Science Monthly, may expect 
that these products will give a 

flute satistaetion under normal and 
Proper use. Our readers in buying 
these products are guaranteed this 
satisfaction by vopular Science 


‘Monthly. ‘Tae Pumuisens, 


instrument will operate with various 
values of plate voltage as determining the 
ratio of signal current to sound output, 
Another important consideration is th 
‘amount of input on which a loudspeaker 
will operate satisfactorily. An instru 
‘ment that will take a high input and give 
good quality is necessary when sufficient 
volume for entertainment of a large 
audience is desired. 

Again, in the laboratory test for quality 
of production of a loudspeaker, we test 
{tw response to a wide range of frequencies 
by use of our private “broadcasting, 
station” and the audio-frequency oscil- 
ators. 

‘The loudspeaker is tested through the 
piano range of musical wave frequencies 
by having it reproduce the individual 
notes of the piano, Also it i tested for the 
reproduction of combination of harmonic 
frequencies. Some inferior loudspeakers, 
will respond to a limited range of fre- 
‘quencies and will not reproduce the whole 
range of audible sound. For example, 
they will not reproduce clearly the high 
est tone of the piano, 

Lack of space prevents us from going 
into a description of the quantitative 
tests made. However, the tabulated 
records of these tests figure largely in our 
final conclusions leading to approval of 
disapproval of a product. 

‘A loudspeaker that can survive these 
rigorous scientific and practical tests and 
find its way into the advertising columns 
of POPULAR ScIENCH MONTHLY is surely 
worthy of purchase. 

Send for List of Ay 
reduces Teo 

Porutar Sciexce MoxtuLy will be 
glad to furnish a list of Radio and Tool 
‘Manufacturers whose products have been 
approved by Tae InstiTruTE, 
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bY Pie high degree of selectivity and 

over-all efficiency attained in the 
design of the Grebe Synchrophase 
is rivalled only by its rare craftsman- 
ship and thorough ease of depend- 
able operation. 
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If You Had to Leap from 
a Falling Plane— 


How you could save yourself with a bit of silk—A thrilling story 
of aviators plunging to safety through miles of sky—Amazing 
new life-preservers of the air and what they 
mean to the progress of aviation 


HE layman need only recall the 
round-the-world flight, the suc- 
cessful installation. of transcon- 
tirental aerial mail service, and 
the amazing speed records made by air- 
planes in the last few months, to realize 
that developments in 
aviation have kept pace 
with recent develop- 
ments in other branches 


any refinements of power 
plant oF body’ lines that 
‘ean be expected in the 
immediate future, the 
future of aviation, espe- 
cially along. commercial 
lines, probably depends 
‘on a compact bundle of 
silk, which the aviator 
‘wears strapped to. his 
back and whieh, except 
in emergencies, he uses 
merely as a cushion to 
finerease his comfort 
while he sits in the cock 
Dit of his craft 

little pak, in 


FOR this 
‘appearance not un- 


like the blanket roll of a 
hier off on a week-ond 
jaunt, is a parachute: 
the life-preserver of the 
air. By it fying has been 
‘made more safe, for pilot 
fand passenger altke, than 
it ever has been before. 
It permits the oceupants 
of a disabled airplane 
plunging to certain de- 
struction to leap for 
their lives—and by its use to save 
themselves, And thus it removes one of 
the greatest obstacles to the general em- 
ployment of aircraft for commercial pur- 
poses—the necessity of endangering hu- 
man life in flying. 

‘The airplane parachute already has 
proved its capabilities, not only in test, 
but in actual use in the last few months 


By Corley McDarment 


under the most dramatic circumstances, 
At least seven members of the Army Air 
Service owe their lives to the fact that 
their parachutes worked as they were sup- 
posed to work when their planes, many feet 
‘above the earth, became unmanageable. 


‘Now, of course, these parachutes that 
are the life-rafts of aircraft are no ordinary 
parachutes. They are quite unlike the 
cumbersome umbrella-like apparatus that 
balloonists have used for years to thrill 
the crowds at county fairs and similar 
gatherings. S 

The parachute of the stunt-performing 
aeronaut was too big and unwieldy to be 


adapted to the airplane. It could not be 
carried within the fuselage, neither was 
there space available along the sides to 
accommodate a long, heavy mass of cloth. 

‘The airplane parachute had to be light, 
compact, fireproof, capable of being folded 
x0 that the avintor could 
carry it with him cone 
stantly, and 0 cone 
structed that it would 
not catch on the struc- 
‘ture of the plane during 
the jump. These eondi- 
tions obviously were 
difficult to meet in a 
parachute that would be 
strong and tough enough 
to withstand the strain 
‘of opening suddenly to 
‘oppose the fall of a heavy 
man, and then to carry 
its wearer safely through 
4 fall of possibly several 
miles, But the problem 
was solved, and success 
fully. 


XPERIMENT 
showed that silk was 
the material best suited 
for the unusual require- 
ments of an airplane 
parachute, not only be- 
‘cause of its strength and 
lightness, but because it 
ig: not damaged particu- 
larly by wetting, will not 
mildew, is not ttacked 
by vermin, and will not 
sustain flame, And so 
‘the entire parachute, 
shroud lines as well as 
‘the chute itself, is con- 
structed of a strong and durable silk. 
Forty shroud lines, each capable of 
‘withstanding a pull of 350 pounds, and a 
parachute 24 feet in diameter can be 
bundled so compactly that the wearer 
ssuffers no discomfort while the apparatus 
is folded on his body, and yet so handily 
‘that with a single pull the parachute opens 
perfectly without interference between 
35 


36 


ropes or folds. ‘The fold~ 
ing of an airplane para- 
chute into a pack is 
one of the most intricate 
operations of the kind 
that could be imagined. 


PE perachute and its 
shrouds are spread 
flat on two long tables 
and the folds made in a 
prescribed manner that 
must “be exact to the 
part of an inch. News 
‘papers are placed between 
folds and the whole is 
made into a_ compact 
bundle that is ineased in 
‘8 canvas cover, 

‘A web “harness” ate 
taches the parachute to 
the ayiator’s body. ‘The 
canvas cover is held snug 
‘over the "chute by means, 
‘of clastic bands, criss 
crossed, so that at a 
single ‘pull of a steel 
cord the bands snap back, 
strip the covers from 
the parachute and per- 
mit it to drop out and 
unfold. 

Pulling this cord, whether in case of 
necessity or in performing a test, is the 
‘most thrilling experience an airman can 


undergo, for there is always the question 
‘None has 


“Will the parachute open?” 


failed yet, and still, 
ments may be made in them, the danger 
always will exist that a trif_ing bit of eare- 
Jessness in packing, an unsuspected weak~ 
ness in some part of the apparatus, will 
cause the parachute to remain folded or 
its shrouds to become twisted and so 
result in its wearer’s plunging to death. 
A parachute jumper leaves a plane 
backward. ‘This reduces the likelihood of 
his parachute’s catching on the wing 
structure, and also permits him to see 
that he is clear of the plane before pull- 
ing the release ring. ‘The time between 
Jeaving the plane and releasing the para- 


chute, those who have made jumps tell 

me, is a period of indescribable agony, for 

the body of the jumper plunges toward 

the earth like a plummet the instant he 

steps from the plane, falling several 

hundred feet in a few sec- 

onds, Even after the rip 

cord has been pulled, the 

jumper is in a torture of sus- 

pense until the parachute 

‘ ‘opens, an operation that 

‘usually requires a little less 

\, than two seconds. When he 

feels the parachute “catch 

hold,” though, his fears 

pass, and the journey to the 

| ground is described as being 
| rather enjoyable, 


AN. EXPERIENCED 
pilot, having spent 
‘some little time in thinking 
‘over the parachute question, 
probably will have made up 
his mind that if ever oc- 
casion arises that requires 
hhim to jump to save his life, 
he will step "“overboard’* and 
pull the release ring. This 
habit of forethought about 
possible emergencies is one 
of the most substantial and 
valuablecontributionstothe 
power of modern aviation. 
Passengers, who are seldom 
aviators, are likely to be filled with en- 
tirely human misgivings about plunging 
off what seems to be the brink of eternity 
and rarely think beyond the terrors of 
the minute, 

Only a few weeks ago a soldier from 
Bolling Field, the air station near Wash- 
ington, D. C., narrowly escaped death 
because of his reluctance to jump from a 
disabled plane. This man had been in 
the Air Service only a short time, and 
was not accustomed to flying. A’ pilot 
had taken him ip about 4000 feet, at 
which height he tried some stunt flying. 

After several loops, the pilot put the 


ship into a tail spin. 
‘This was accomplished 
perfectly, and the plane 
responded when the pilot 
attempted to “kick” it 
out of the spin. 

But when he endeay- 
cored to bring the nose up 
to the horizon, though, 
the controls had no effect, 
and the plane dived, All 
attempts to right it failed, 
‘80 the pilot opened the 
compartment that sepa 
rated him from his pas- 
senger und peremptorily 
ordered the latter to 
jump. 


HE. passenger seemed 

not to understand. 
Frantically the pilot tried 
to explain things while 
the plane plunged down 
and down. At last the 
pilot managed to get his 
Passenger out on a wing 
and off the plane. 

‘An instant later and 
the pilot left the plane 
himself —and none too 
soon, for the plane had 
fallen almost 3000'feet while the men 
argued, and was within 600 fect of the 
ground. This is about the lowest height 
from which a parachute jump can be 
attempted with safety, In thin case, had 
the pilot's ‘chute been slow in catching 

air, he most certainly would have 
been killed. 

‘Aviation has ite “unwritten laws” just 
fas has the sea. One of these ix that the 
pilot must not jump before his passenger 


fs safely out of a disabled craft, One 
pilot at Wilbur it Field, Fairfield, 
‘Ohio, however, did leave his plane before 


his passenger a few months ago, though 

through ‘no fault 

of his own. He 
(Continued on 
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LATEST VIEWS OF VENUS, OBTAINED WITH THE 2-FOOT TELESCOPE 
OBSERVATORY, LEEDS. 


THE MARKINGS 


REPRESENT BOTH CLOUDS AND SURFACE SHADINGS. 


Lifting the Veil from Venus 


Is Our Sister Planet Teeming with Ferocious Monsters? 


By Scriven Bolton, F.R.A.S. 


HILE Mars, our older brother 
in the family of planets, has 
been holding the stage in one of 


his periodic visits, astronomers have been 
quietly busy seeking a closer acquaintance 
with our younger sister planet, Vi 
which forever hides her face behind a 
heavy veil of clouds, 

Recent observations with telescopes 
and spectroscope eeds, England, 
have established new evidence concerning 
the length of the Venutian day. They 
have led also to fascinating new specula- 
tion concerning the life on this com- 
paratively young planet—a planet that 
we may very well believe is dominated 
by grotesque and ferocious monsters— 
hhuge reptiles and winged dragons such as 
lived on earth five million years ago. 

Venus is nearly a twin sister of our 
Earth in size and mass, She also is the 
nearest to the Earth of the large planets— 
her average distance from us is 67,000,000 
miles. Yet we have been able to learn 


This 


Scriven Bolton's con. 
option of heres 


paratively little about her. 
we the surface of the pla 
bby a thick cloud veil ex 
the astonishing height of 80 miles 
‘The recent observations indicate that 
this outer canopy completes one revolu- 
tion in about 20 days. From this fact we 
may believe that the actual surface of 
Venus complet 
same time our 


ution in about the 
es. This assump- 
the fact that in 
can Krakatoa, 
took 20 


‘0 complete a revolution. 
‘Venus seems to be more like 
than any heavenly body known, Al- 
though her surface temperatures, latitude 
for latitude, must be higher than'on Earth, 
beings similar to us might find suitable 
abode near the poles. The exceed- 
ingly moist climate must |be pro 
ductive of abundant vegetation and 
teeming animal life, similar to that on 
Earth when fierce monsters dominated re- 
gions that were still in the terrible throes 
of evolution. 


swimning? 


By Fritz Blocki 


“FPAURILLS? Adventures? You can't 
‘very well go into the jungle with- 
out having them. ‘The peculiar 

thing is, though, that when you're in the 

jungle as a member of a scientifi expedi- 
tion, you're not likely to be conseious 
that you're undergoing an adventure until 
after itis all over, What you're interested 
in at the time is capturing a particular 
specimen of bird, beast, reptile, or ish— 

‘whatever it may be. 

“That the specimen may chew your 
hand off or leave the mark of its claws 
on your face in its effort to get away 
somehow doesn't seem to occur to. you 
while the fight is on. It isn't until after- 
‘ward, when you sit down to think things 
Over at your leisure, that the thought 
strikes you that you may have hada 
harrow escape.” 


I’, WAS William Beebe talking. He ix 
honorary curator of ornithology at the 
New York Zoological Park, known more 
familiarly as the “Bronx Zoo," and. is 
director of the tropical station of the 
New York Zoological Society. He had 
just returned from a five-month expedi- 
tion into the wilds of British Guiana, 
South Americ in search of zoological 
specimens to add to the Bronx collection. 
He had brought back innumerable cages 
filled with queer jungle creatures, some 
of which never before had been seen 
this country. Among these were tree- 
climbing: poreupines, agoutis, long-tailed 
‘rodents, and yellow headed vultures. 
Beebe is a very tall, very slim man of 
47, who Tooks like a scholar, and talks 
like one—in precise phrases, uttered 
softly and rather difidentiy. "His face, 
his hands and forehead have been burned 
to the hue of mahogany by the tropic sun 
‘on his many expeditions into the wilds. 
Otherwise, in either appearance nor 
manner does he suggest his adventurous 
calling. Yet on more than one occasion 
he has attacked and subdued some of the 
fiercest creatures of the jungle with no 
‘weapon more dangerous than his bare 


"The great toothed doxfah i one of many dase 
(crown creatures thet Inhebit the waters of British Glens 
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hands and his courage. 
‘On the expedition from 
which he just returned 
he lay in his cabin one 
night and permitted a 
vampire bat to creep 
‘over his body, hoping 
that the creature would 
‘sink its teeth in his flesh 
and thus permit him to 
disclose to science for the 
first time the sensation of 
having one of these 
strange and elusive ani- 
mals suck the blood from his veins! 
“About the most disquieting time we 
had on the expedition,” Beebe told me, 
“came one night when we were hunting 
nothing but a breath of air. Several of us 
‘were wandering about in the jungle, pick- 
ing our way among the enormous trunks 
of the giant mora trees, and little think- 


Waiting in the Dark 
Vampire Bat 


The Amazing Adventures of a 
in Guiana Jungles the 


of any kind—not even a pocket-knife 
And then, a most extraordinary thing 
happened.’ ‘The jaguar turned about, as 
if bored, and marched calmly and leisurely 


away! 
* A, DAY or so later we hid x real ad 
venture—one in which the danger 
‘was real and present—yet there wasn't 
fone of us who thought of possible perils 
‘until it was all over. We had our head- 
‘quarters in a large bungalow in a clearing 
at the edge of the jungle at Curtabo, a 
point of land at the junction of the 
Mazaruni and Cuyuni rivers, ‘The whole 
party was in camp one afternoon when 
Thappened to notice what appeared to be 
‘a large stick protruding from the wate: 
at an angle and floating down the river 
toward us. 
“*An anteater! Let's get hi 
shouted to the others of the party 


ing of any danger in store for us 

“Suddenly one of the party gave an 
involuntary gasp, and pointed toward a 
pool of moonfight that filtered through 
the trees not 50 feet away. In the center 
stood a full-grown jaguar, glaring in- 
quisitively at us with furtive, glowing 
eyes! 

“We stopped abruptly. There wasn’t a 
thing we could do save to stand there. In 
the whole party there wasn't a weapon 


‘We got nets and oars together, jumped 
into two rowboats and started down the 
stream. We caught up with the beast 
and entangled it in our nets, ‘The a 
eater threshed the water, slashed the 
with its long nose, splintered the oars we 
thrust at it, and fiercely fought off our 
attempts at capture. And at last it hooked 
its big curved claws over the gunwale of 
my boat, and climbed aboard. 
“Fighting an enraged ant-eater in the 


for the Bloodthirsty 
to Bite Him! 


Scientist-Explorer Who Found 
World’s Oddest Creatures 


cramped quarters of x small boat is about 
as thrilling an undertaking ax I can 
imagine. Yet we went about it calmly 
and carefully. I was nearest to the 
animal, so T engaged its attention with an 
‘oar while the others worked the boat 
ashore. 
‘When the boat grounded, we drove 
i rounded it, and kept 
it at bay with sticks and clubs, seeking 
to provent it from clawing its way 
through us to freedom until some one 
could obtain a box or erate in 
which to imprison it, One of the 
women members of the party, 
without pausing for orders, busied. 
herself about providing this, to 
find that the only crate we had 
Jnrge enough to accommodate an 
ant-eater was already occupied by’ 
8 bon constrictor that had been captured 
‘a fow days before! 


OME women may be afraid of snakes, 
but this one isn’t, She reached 
down, picked up the boa, and without any 
hesitation thrust it into a smaller box 
while the two other women members of 
the expedition rushed down to the shore 
with the packing-case, At last we suc 
ceeded in driving the infuriated ant-eater 
into this. Then we were able to take a 
calmer view of our captive. 
it was one of the largest ant-eaters I 
have ever seen. Its eight feet of length 
included a nose almost two feet long. ‘This 
is what we had seen in the water, for the 


with long, course black hair, and it had a 
great bushy tail. ‘The claws were fully 
‘three inches long—more than twice the 
size of a lion's claws—and curled back- 
‘ward and upward so that the points would 
not become dulled in walking. 


Head of on iguana fear as fest long. Tia 
‘creature, found. in. South Americx ies 
Survivor fom the Age of Reptiles. Scien 
Uist believe it closely resembles the ean 
‘moth lssrds that roamed the earth mal 
{ions of years aga, long before man appeared 
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“ Ant-eaters, you know, live on ants and 
antlike creatures called ‘termites,’ They 
tear open the nests with their claws and 
lick up the insects with their tongues, 
which are longer even than their noses, 
We couldn't supply our captive with 
customary diet, but after a little experi 
menting devised a ration that seemed to 
suit it very well—eggnogg three times a 
day; hall dosen oggs and enveral quarts 
of milk, 


“*PHERE was another afternoon of 

xctement when the women mem- 
hers of our party were alone in camp. 
Suddenly some of the natives started a 
frightful hubbub, shouting that an 
enormous snake was approaching in the 
underbrush. Running toward it, the 
women saw that it was a rainbow boa, 
more than nine feet long and several 
inches in diameter. This snake is beau 
tiful and not poisonous, so they decided 
to capture it. 

“One of the women made a dive for it, 
seeking to seize it behind the head, but 
the snake was too quick, and a real battle 
was on. 


recent expedi: 
{on nte the wide of Sout America 


“Several times the women barely 
‘escaped being encolled. At last, though, 
they managed to drag the boa to an empty. 
packing-box and to dump it inside. ‘This 

now housed at the Bronx Zoo, 


MTTPHE wonders of the wild life of the 

tropics furnish much more interest 
to 1 scientific expedition, of course, than 
do the possibilities of adventure,” For 
instance, we found an insect that looks a 
‘good deal like our common ant. These 
little creatures, though, are able to de- 
stroy a house in,a short time! ‘They are 
called "termites." ‘They live entirely on, 
wood. When millions of them attack a 
‘wooden dwelling oF a tree, it soon erum= 
bles into heap because ‘so many tiny 
holes have been bored in it. ‘The termites 
Ibuild great nests on the limbs and trunks 
of trees that are found by the ant-eaters 
and torn to pieces 

“Another interesting peat makes farm- 
ing almost impossible down there. One 
night an army of these walked off with 
the entire garden that one of our party 
had planted. ‘These insect robbers, which 
also resemble our common ants, did the 
job so completely that the only’ trace of 
garden left was a bare patch of earth, 

“When we awoke in the morning, and 
found the garden gone, our friend rushed 
out, amazed and bewildered, just in time 
to See the results of his labors. windin 
in a tiny crooked path along the ground. 
‘The garden was literally moving into the 
jungle before his eyes in thousands of 
tiny pieces of green! 

“These pests are called ‘leaf-cutting 
ants." They live on green leaves that 
they carry off and chew but do not eat. 
‘They swing these litle bits aloft, earrying 
them upright in their mouths like little 
green banners as they wend their way 
back to their nest, which may be as far 
‘as a quarter of a mile away. They re- 
‘mind one of a cavalcade of tiny warriors 
going off to battle in single file and 
‘carrying tall green spears before them. 

‘ontinued on page 153) 
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Death Rocket Rains Fiery Metal 


A Terrific New fp et of Defense against Air Attacks 


IVALING the widely discussed 
loath ray” of H iN 
Matthews, a terrific new weapon of 
offensive and defensive warfare recently 
been ped in the form of a 
‘death rocket" designed to throw 
flaming shower of molten metal miles 
above the earth's surface. The inventor 
is Ernest Welsh of North Ferriby, 
MH East Yorkshire, England. 
From demonstrations and deserip- 


fenders of a city might 
repel an attack from 
the air by raining 
flaming molten 
pellets on the 
vaders, ‘The 
‘ventor's recent ex 
periments with 
medium-sized 
rockets is said to 


evev have proved that 


How a Rocket Barrage Might Shower 
Molten Destruction in the Sky 


each shower, bursting high in the air, ean 
cover an area of 100-square yards, and. can 
ignite any object within that region, 
The experimental rockets, it is claimed, 
can climb toa height of five miles 

‘The rocket contains a destructive 
charge of 700 pellets, a regulating charge, 

detonator, and a propelling charge. 
When it is to be sent aloft, it rests in a 
diagonal launching cradle, 


somewhat 


similar to those used for ordinary #ky- 
rockets. When the fuse is ignited, the 
ke 


bursting of additional successive charges. 


FOR 90 5 etense against raiding air 
craft, the inventor says that batteries 
of the rockets could be shot upward in 
the form of a barrage. ‘The pelleta quickly. 
burn themselves out, he adds, so that the 
rockets could be used over a ci 

Mr. Welsh is ut work on a modification 
of the same weapon that ean be fired from 
airplanes or airships, falling about 300 
feet before bursting. 
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Science Ousts River Stevedores 
Mighty Mississippi “Comes Back” as Trade Route 


ECHANICAL science is eliminat- 
ing one of America’s mos 
turesque institutions, th 


stevedore of the Mis 
ets, No longer wi 
heavy louds, sin 

he trudges up the stay 


accomplished with half the power and 

also, if necessary, the boat ean be operated 

with one engine 

steamer type in that the Diesel requires A striking of these engines is 

only 30 minutes fueling time every three the absence of outside shafting, cams 

months, while the steamboat requires and valve gear so noticeable on’ Diesel 
engines generally 


to the deck of the 
wheeler OWBOATS are used for 

Instead, monst pulling strings of barges 
cranes, recently in covering an area as large as 


10 acres, Gigantic electric 
cranes and derricks now load 
1 unload the barges, doing 
work that formerly de- 
ved upon the deckhand 
‘and doing it far more expe- 
ditiously and economically 
any of the leading ship- 
s of the Middle West are 
now utilising the river. ‘The 
new floating terminal at 
Cairo, Il, is the largest of 
its kind in'the world and this 
port is now one of the busiest 
con the river, ‘Tows from the 
steel mills along the All 
gheny and Ohio rivers are 
transferred to the Mississippi 
River barges for movement 
to New Orleans and there 
Toaded in ocean-going vessels 
for shipment to Africa, South 
America, and Asia,’ Print 
paper for the newspapers of 
Chicago, St. Louis, and Ka 
City is coming by steamer 
Orleans from Norway 


several of the river 
rilently will swing great 
of freight through the air 
from concrete docks Into 
modern low-lying st 
arges. And silent towboat 
propelled by Diesel engine 
pulling long lines of steel 
barges in their wake, ha 
rounded the doom of the his 
torle river stea 


FOR Uncle Sam has gone 
into the freight business 
on the ‘Father of Waters” 
] and engineers have construct- 
ed the first river b 
propelled by a Diese 
Mammoth terminals 
been constructed at 
Mi, New Orleans, 1 
points between, and hu 
of thousands” of 
freight now travel u 
down. the 

month, 


ans of tho tabefacrane and mechanically shifts 


electri¢ eranes and towl 
freight is now moving from Chicago to three hours a wee yes more. and thence up the Mississippi, at 

New Orleans in seven days, a faster gait The machinery consists of saving in freight charges. 

than that ordin ntained by freight two Diesel engines, four-eylinder, two-  Cargoes of 15,000 tons, equal to the 
trains, And is cycle, direct reversible marine type, of capacity of 900 freight-ears, ‘are now 


ing to rivermen 120 horsepower each. Line shafts Tun being transported ina single jour 
‘The new towboat that will take the aft from each engine toa point about 10 Merchandise of all kinds is once mo 
place of the old side- of stern-wheel feet forward of the stern, where a sprocket. moving up and down the mighty river 
Steam packet is economical and efficient, wheel drives a roller chain. ‘The chain, The line that was established during 1 
Tt has steel bull and a complete steel in turn, through a sprocket gear, drives war to transport war supplies from Mid: 
main deck with a wooden superstructure. a fore ‘and alt outboard shaft, which, Western cities to the Gult is there to sta} 
Her bow is constructed on model rather through bevel gears, operates the stern and the mighty Mississippi has come 
lines and she is steered by paddle wheel at about 19 turns a minute, back ax a permanent carrier of freight 

after a comparative idleness of many 


soe NS 


olving the most baffling my 


at esa coxt, acco y 


sciontit 
In and of 
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Airship Takes Its Place on 
Battle Lines at Sea 
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Can You Beat the Records of These Craftsmen ? 
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Where Electricity Gives 
Up Its Magic 


What I learned in a great research laboratory about the mightiest 
and most mysterious force ever harnessed by man—How wonderful 
new discoveries are being applied for the benefit of all 
of us--A remarkable interview with one of America’s 
foremost pathfinders in electrical development 


By Edward Mott Woolley 


LECTRICITY, 
‘vast mystery, 
partly revealed to us 
able to penetrate its secrets in a 
way that proves that electricity itself is 
the basis of all matter, and therefore the 
foundation of science 
clentists have discovered that infini- 
tesimal particle of electricity—the elec- 
tron. We know that in their universe, 20 
small we cannot conceive it 


for exploring those elusive, 
we speak of as 


electrical power. 
‘Among the most wonderful is the X 
device for determining the arran 
and grouping of atoms in metals and 
other solids. Here, too, you will find 
experiments. in motion-picture photog- 
raphy, where exposures are made at the 
rate of 1500 a second—a single one in one 


happens that the discoveries are applied 
to the benefit of mankind, 

“Tye research work of the General 
Electric Company,” Doctor Whitney 
went on, “has reached into innumer- 
able branches that may seem remote from 
electrical science. But somewhere such 
products as paints, oils, and varnishes, or 
such objects as fies, frogs, beetles, and 
chickens, work into our scheme. We may 
need to investigate the miea in the cor- 


grouped about a nucleus, 
around this center much xs 
the planets circle our sun, 
“This minute aolar system 
makes up an atom; atoms 
make up all matter. Now 
then, these discoveries, which 
have grown out of the won- 
derful work of Sir 4.4, Thom= 
ron, may be taken today as 
e basis of all 


chomical or 
Indeed, It neem: 
the physiological 
lite may be explained in terms 
of electrons, 

“Teis not much more than 
20 years since the elec- 
tron’ was discovered. For 
years it was regarded largely 
‘as a scientific plaything, with- 
out much practical applica 
tion to industrial affairs. But 
chemists and other scientists 
beyan to understand the dis- 
covery in its true sense when 
the theory was advanced of 
the nucleus and the revolving, 
electrons. We now know 
how many electrons are in 
an atom, and can measure 
and weigh them, and make 
charts of their groupings 
under varying chemical re 
actions 


In this way, Dr. W. R. Whitney 
tor of the Research Laboratory of the 


‘They revolve 


millionth of a second. 


Wealth Beyond Your Dreams in 
Nature’s Storehouse 


HE development of research comes fro 


daring to travel new roads,” said 
Dr. W. R. Whitney, describing to Mr. Woolle 
his work as Director of the Research Labo- 


of the General Electric Company. 

“Instead of exhibiting pride at our accom- 
plishments, we ought to register shame at our 
crass ignorance. Nature probably holds in 
store much greater things for man than he 
ed or can anticipate. 

“We have long known that we wanted 
cheap power. The sun sends us about one 
horsepower a yard of earth surface on a 
good day. Some time we must devise clec- 
trical means for catching and storing it. 

“There are probably in the offing many 
applications of electricity which we have not 
appreciated, but which at present cost can be 
made serviceable.” 


rate 


Direc- “One might ask, ‘Why do this?” " 


Doctor Whitney. ' “The fact that high- 


id electricity. 
fessor Mavor of Union College has 


mutator of a railroad motor, the solder or 


insulation, or even ite vent 
tion, We may dig into the 
atomic hydrogen in lamps or 
posably delve nto subatie 
tutes for rubber and platic 
num, We have done them 


“How much light do laying 
ike? Will’ they” really’ 
p late at night, and is 


courage them? Agricultural 


experiment stations have 
shown that hens without 
artificial light often involve a 


Jon in winter. Under good 
electric light they produce « 
good profit in additional eges, 
‘after all costa of light have 
been subtracted, 

“We want to learn how to 
make the loudest possible 
noise at the least expense and 
send it under water. Again, 
‘we want to make the feeblest 
noise possible and still mea- 
sure it. If this led to @ noise 
lees New York subway, any 
‘one could appreciate it, 

“Some of the most interost- 
ing phases of research may 
seem quite out of place in an 
electrical laboratory, You 
‘may wonder, for example, 
how biology ‘fits at all into 
Yet for several years. Pro- 


General Electric Company at Schenec- 
tady, characterizes the modern era of 
electrical development. 

I went to Schenectady to see Doctor 
Whitney and get a glimpse of his work 
For 20-odd years the research department 
has been scouting into the unknown land 
of electricity, So many and marvelous 
have been the discoveries, that today the 
research work requires a five-story build- 
ing, crowded with apparatus and strange 


speed photography is being used for 
watching the very rapid vibrations of 
machine parts, as for example, turbine 
buckets, is sufficient reason, A metal 
may become fatigued if strained too much 
by vibrations. ‘These can be found by 
very high-speed photography.” 

"Phe work of the research laboratory is 
often done without s definite practical 
object, but usually with a scientific one, in 
view: but sooner or later it usually 


carried on for this company experiments 
in heredity with the common fruit fly. 
‘This fly has a cycle of life lasting one 
month. During that time it passes 
through most of the physiological changes 
that in human beings require a normal 
lifetime. For that reason.it is 2 good 
subject for observing the effect of X-rays 
‘on biological processes, 

“Now as scientists, the workers in this 
Jaboratory should want to know the ef 
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De W. R, Whitney, who, in th 


Ut the nee of 22 und PhD. degree at the University of Leipaie Gorm 
Se years inter: he Became am amaiatant profesor im the’ Masnerhus 


fects of X-rays on growing organisms 
We know the X-ray tube is a wonderful 
instrument for diagnosing many mala 
dies; but when it comes to the matter of 
curing with the X-ray, I ask questions 
We have far to go in experiment 

e fruit flies are reared in. bottles 
Small groups and single pairs are placed 


in separate bottles containing food, 
composed chiefly of fermented bananas 
‘The breeding is done by selection. In 
carrying this out, a drop of ether is placed 
in one of the bottles with several hundred 
flies, and they remain unconscious for 
half an hour. ‘They are examined under 
the microscope and exceptional ones 


roc Engineers sod the Amesiens latte 


om 


serinarcos ese Yareun of kere 


picked out 
red eyes or very small wi 
normal characteristics, 
and from these 
ments are carried 
after the 
ministered. 
Results show that the X-ray can mod- 


For examp 


those having 
gs, or other ab- 
fare segregated, 
the breeding experi 
on, in many bottles 
ray dose has been ad- 


ify the transmission of certain charac 
teristics in the fruit fly. We are continu- 
ing these experiments, which certainly 
provide opportunity for interesting specu- 
Intion upon the ultimate possibilities of 
the X-ray. Weare not prepared, however, 
to reach any conclusions concerning the 
potentialities of X-rays and their curative 
relation to human beings.” 


‘TIS known that in the nucleus of certain 

types of eells are formations called 
“chromosomes,” resembling strings of 
beads, in pairs, lying close to each other 
and representing the hereditary traits of 
the parent flies, By analogy, the same 
beads in the human cell might contain the 
basis of mental or physical traits. 

Let us suppose, for instance, that a 
given chromosome of one parent bears 
that mysterious power of transferring to 
‘the descendant cells, after fertilization, 
the faculty of good memory, Another 
chromosome may hold the secret of 
mathematical ability, musieal genius, and 
‘80 0n, including such characteristics as the 
texture of the akin, color of the eyes, and 
tendencies toward defects as well. 

Body cells multiply by dividing, but 
before this division takes place the strings 
‘of beads merge. When they separate, 
each string usually carries with it the 
characteristics of one particular 
but since there are several 
pairs, and since the division 
isn random one—or, seien- 
tiffcally, obeys the law of 
probabilities—then the dis 
tribution of all the char- 
acteristics of the parents 
will be found in the off 
spring with the calculated 
‘mathematical regularity. 

Doctor Whitney stressed 
the point: that great in- 
ventions do not just happen 
by chance, but come from 
tireless research, 

“Over there, 
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pointing to a scientist at a bench, ‘‘is 
man who has spent 12 years working in 
what you might call ‘black goo." You 
might say that in all that time his hands 
never have heen free from the messy 
stuff, in his efforts to improve the elec- 


"7 


the method for making tungsten duetile— 
with revolutionary effect on the incan- 
descent lamp—and the method of ealo- 
izing steel. 

Important developments in street light= 
ing have come out of the laboratory. For 


at work just as long with mixtures 
of black gums, like tar and asphalt, but 
he has entirely changed the insulation of 
many kinds of electrical apparatus. 
‘And there is another man who has 
devoted himself exclusively for 19 years 
to glass tubes and to mere traces of gases 
in them; his delicate touch is seen in our 
gas-filled lamps and wireless tubes. 
Conspicuous among the dramatic dis- 
coveries of recent years is the new X-ray 
apparatus devised by Dr. W. D. Coolid 
a distinguished associate of Doctor Whi 
ney. Another work concerns the various 
electron tubes, and the gas-filled incandes- 
cent lamp invented by Dr. Irving Lang- 
muir, also a noted associate in the labora- 
tory. There also was the discovery of 


example, the old are lights were 
displaced by gas-filled tungsten 
lamps. Country rouds now ean be 
lighted cheaply. 

In the early days, all are lamps 
‘werecarbonares," Doctor Whitney 
said. “Through extensive research 
‘on the general properties of eloc- 
tric ares it was possible to devine 
entirely new are lamps. Instead 
of deriving the light from the hot 
fare of two carbon rods, the light 
now comes from a path of lumi 
nous vapor. In one case this are 
cconkists of vaporized sults of the 
rare elements, such as cerium, 
and in the other the are owes itt 
Juminosity to iron and titanium vapors. 

“After finding that many substances, 
when vaporized by the electric current, 
‘gave more light than the old carbon arc, 
it was merely a question of choice of 
mixtures to give the color and intensity 
‘most desired. ‘The mixtures now are quite 
carefully devised and controlled; but a 
particular iron ore, found along the east- 
fern reaches of the St, Lawrence, almost 
exactly fits the requirements for the best 
arc lamps on the streets today. Such ma- 
terials, after grinding and purification, 
tare densely packed into thin iron tubes 
‘that take the place of the old arc carbons, 


“HE number of known metals has 
been doubled in the last few years 

by chemistry, and thus are made possible 
alloys not yet developed. Metallic cal- 
cium, for instance, was produced by elec- 
tro-chemical research. No use was known 
for it—but important applications have 
been found. ‘The same applies to magne- 
sium; now we put it into our wireless 
tubes to preserve a quality of vacuum. 
“The development of research comes 
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Country Gardens on Skyscrapers 


Lu uilt on the 
R k’s Busi- 

mit Their 
W to. Enjoy 
D Life with 
i] veniences 


aburban 


the most complete of all New York skyscraper 
tates is that of E. 


se, 
‘ban life, perched well above the crowded Son from the rush of traffic could be possible? 


POPULAR SCIENCE MONTHLY 


Are Women as Smart as Men? 


What recent investigations show—Expert opinions on a subject 
of universal discussion—Women whose wits have made them 
famous—An interesting way to test yourself and see 
how you compare with your wife in brain power 


By James D. Weinland 


NA few woeks, between nine and 
ten million American women will 
go to the polls and help elect a 

President of the United States. Already’ 

women have played a part in the sclec- 

tion of the man who will be our chief 
executive for the next four years, for 

women delegates were a 

potent force in the recent 

ational party conven 
tions. 

And, in addition to 
voting’ for a President, 
women in most parts of 
the country will cast bale 
lots, if they wish, for 
other women who are 
seeking political offices, 
ranging from relatively 
humble municipal posts 

‘sents in Congress — 
in the case of 
to the governor- 
ship of a state, 

‘Already there is one 
woman in Congress — 
Mrs, Mae E. Nolan, of 
California — and two 
others have taken their 

rata in the national 

Togielative halls since wo- 

men were granted the 

right of suffrage, The 

present yeur finds 84 


belie 


O* 

pail i, 
‘oppose T should ger down and 

thou the King 

sna wal bo gut 

fet him get out the Bot way te cs 

When nearly two miles away, 

tacks ‘Noe nding the new cleten | he stooped, 


‘This convietion of superiority in mental 
endowment seems to be inherent in every 
man. Bill Smith does not hesitate to 
offer the benefit of his “expert” advice 
to his wife on any subject, even in matters 
such as housekeeping or the care of 
children, And there probably ensues a 


Who'll Win in This Brain 
Test—You or Your Wife? 
R. WEINLAND, 


Lehigh University 
intellectual equals 

c, brighter than 
following in 
Ieis ate 


en are not, as they 
Do you agré 


that 
men. 
>m pet 


used for newly arriving immigrants. 


gets the better score. 
Let some o 
retell the story, in 


read the following 
>ur own words, 


y keke 


mb partway up the 

down again. | 

ip chat pig." 
new suit, 
think | wil 

| He rode on. | 

he turned and came 


‘then he would fal 


hue T have on m; 
spoiled if 1 do so. 


ff the Psychological Department, 
, says that men and wom 

8 

ry the 

n with your wife or your sister. 

See who 


including al! the ideas, 


—just as much, or as many, as he; maybe 
more. Psychology says $0, and_ ps 
chology dossn't guess, nor spprosina 
ror generalize. 

Recently psychology has got right 
down to cases and measured both men 
and women scientifically with the same 
yardstick, and re- 
ported that Bill Smith 
and his wile Mary are 
just about equal in ine 
telligence, 


ERY. elaborate ine 
telligenco trta were 
given at. Colorado. Col. 
ilies fege to-115 men and 111 
women. The average 

score for both: men and 
women, was extetly the 
same-142 points, A 
combined study of the 
student bodies of the 
University of Idaho, Unie 
vonity’ of Minnesota, 
Southern Methodist 
University and Colorado 
Colloge, involving 3175 
mon and 1873 women, 
show that the percentago 
getting “A” and “B” 
rades. in their studio 
was for men, 75.4, and 


women as members of 
state legislatures. Sey= 
feral cities and towns 
have elected women 
mayors in the last few 
years, and) women as 
members of city councils 
id similar bodies long. 
ince have coased to ape 
pear as curiosities. 


0 ME these facts 
seem to have eon- 
siderable bearing on a de- 


snd faking piagy im his arma, | he dragged him out 
ofthe mud.” The new suit was quite spolied, | but 
the hing said | he had taken pain out of his mind, 
‘The person reading the story should score you as you 
retell it. Every time you express an idea sectioned off 
between the little lines, you get one point. Sixteen 
points can be earned in this way. Four additional 
points are given if the essential theme, “dragged the 
out of the mud, and took a pain ou! mind,” is given. 
Whenever an ‘idea not expressed but implied in the 
original story is given, it is not counted against you, 
unless two such implications occur, when one point i 


teat of men students of 
Harvard University and 
‘omen students of Rad- 
liffe College 
‘months ago, a 
girl tied for first place 
with an average of 86 
per cont. A Harvard 
student made the lowest 
score of 8 per cent, while 
the lowest average for 
‘the women was 28 per 
cent. For the men the 


ate that has been in 
progress through the 
ages — whether Adam, 
when he exchanged his 
rib for a woman, made a 
good bargain." Many 
points in that controversy have remained 
unsettled, but in one particular there is, 
and always has been, surprisingly little 

livergence of opinion: the vast majority 
‘of men, no matter how much they may 
esteem and respect their mothers, their 
‘wives and their si i 
that women hai 
despite all the Madame Curies and the 
Hetty Greens and the George Eliots and 
the Clara Bartons of history. 


taken from your total score. 


20; a good score, anything above 15. 


lively family row if Mrs. Smith dares to 
suggest that he doesn’t know what he is 
talking about. 

For Bill Smith always has ‘more 
brains” than his wife—or any other 
woman! Moreover, he can “prove” it 
He'll cite you instance after instance 
support of his contention. The trouble is, 
though, that about nine times out of ten 
Bill's arguing is specious. In fact, Bi 
‘Smith is all wrong. His wife has“ brains’ 


‘A perfect score would be 


average was 50.5, while 
Tor the women it was 55, 
‘There rarely appears 
any appreciable differ- 
fence between male and 
Female students, taking 
themall theway from kindergarten through 
college. Neither will you find any consid- 
‘erable difference in the quality of the out- 
put of men and women performing tasks 
‘that lie within the capabilities of each. 


[ TAKE down a copy of “Who's Who 
in America,” biographical dictionary 
of notable men and women of the United 
States. If men and women possess ap 
proximately equal ability on the average, 
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“battalion,” or some other “sticker.” 
His daughter, 13 years old, in her 
first year in high ‘school, answered 
unhesitatingly, though regarding him 
with a look that denoted her wonder- 
ment that any one should he thought 
0 wise and still know s0 little. 

Bill Smith rarely remembers birth- 
days, wedding anniversaries, and the 
dates of other important events in 
the family history, Nor can he re- 
call in what part of the house he 
left his umbrella after the last rainy 
day. But does his wife forget? 
Never! 


‘A woman who has made her way n science Mies Aime Potter of the U.S. Bureau of Entomology. 
Looking through microscope, she paints delicately detailed potest of insect. im color 


this volume should list many 
women as "notables'—not 
80 many as men, of course, 
because only in recent years 
have women generally been 
following careers that bring 
them into the publie eye. 
Opening the book at random, 
T find Maria Horor Lans- 
dale, author; Marion Flor- 
ence Lansing, author; Mar- 
quise Clara Lanza, author: 
Augusta Larned, author; Lin- 
da Hull Larned, ‘household 
economist; Mary August La- 
salle, author; Hulda Lash 

lyric soprano, Loula 
Davis Lasker, social worker— 
‘almost a dozen women listed 
‘a8 notables” on a couple of 
Pages! 


Nice Robertson 
formerly com 
from Otlahoms 


HIS equality of men and 

‘women, however, does 
not mean similarity. ' They 
fare complements rather than 
duplicates. ‘There are impor- 
tant differences between the 
two sexes—social and bio- 
logical. 

Professor Edward Lee 
‘Thorndike, the famous edu- 
cational psychologist of Co- 
Jumbia University, has classi- 
fied the specific differences in 
the mentality of the sexes. 
Women, he says, excel in 
spelling, English, foreign 
languages, immediate mem- 
ory and retentiveness. Men, 
he says, take the forefront in 
history, ingenuity, physics, 
chemistry and accuracy of 
movement. 

T once was present while a 
noted scientist was preparing 
a paper. Every now and then 
he would look up from his 
work and ask how to spell 
“receivership,” “stupefy,” 


‘Two vrieing examples of the incremingty important part 


‘Bara and alucated in California, Mrs 


It is not surprising, in view of woman's 
natural talent for language, that 39 per 
cent of the eminent women of the whole 
world have won their fame through lite 
ature. Virtually all of England's famous 
‘women have been writers, France has fur- 
nished women writers, and actresses and 
Politicians, too. Italy and Germany have 
added musicians to this list, and the 
United States, reformers. ‘There are 
many other occupations represented, of 
course, but these are in the largest pro- 
portions. What women are doing in 
polities in the United States we know. 


[38 only recently that women dis- 
covered science as a possible career. 
From the United States Bureau of Census, 
I learn that the number of women in 
chemistry and metallurgy has more than 
trebled in the last 10 years, 

Similarly, the census returns show that 
there are now more than 2000 women 
draftsmen in this country, where 10 years 
ago there were but a scant 400, 

In the same time the number of women 
college presidents and professors hax in- 
‘creased from less than 1000 to more than 
10,000. With about 1800 women lawyers 

nd judges, we now have more than three 
times as many as there were a decade ago. 
We find more than 4000 women bank 
ls, almost. as many women officials 

facturing enterprises; women 

dentists, and clergymen in legion. 

were are even 1000 women who earn 

heir livings a8 chauffeurs, compared with 
‘33 only 10 years ago! 

‘This information is signi- 
feant. Does it indicate that 
psychology in the past found 
women “ineffective” in such 
fields merely because their 
Past training and opportu 
nities had not directed their 
interest to them? 

‘Once women were thought 
to be less intelligent than men 
because their brain are 
smaller. ‘Then psychologists 
Jearned that it ix not the size 
of the brain that determines 
its quality, but the number 
of brain. cella it holds, and 

wat often x mall brain has 
‘many more cells than a large 


HEN Bill Smith nce 
ceunes his wife of having. 

“no brains," what he really 
means is that she has emo- 
tional and temperamental 
qualities different from his 
‘These qualities are 

and hard to measure. 
‘Women, Professor Thorndike 
finds, are strong in emotion 
ality, temperance, impulsive- 


consciousness, humor, ‘inde 
pendence and pugnacity. He 
means, of course, the average 
man and the average woman, 
for you'll find some men more 
interested in babies than some 
women’ are; some women 
more self-assertive and ag- 
(Continued on page 137) 
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Strange Beasts of Burden 
How Would You Like to Drive a Crocodile or an Ostrich? 


Breaking a croco- 
ile into harness 
isa trick for @ 
broncho buster. 


excellent driv 


fand once 
is given a it of encourage- 
ment, the dust will fy 
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Who Says the Weather Man 
Is Always Wrong? 


He’s right eight times out of ten, the records show—How Uncle Sam’s 
Weather Bureau serves you and safeguards the nation’s lives 
and property—A dramatic story of the man who began 
by flying kites and who now directs this service 


By Norman C. McLoud 


“ES and slightly cooler today: 
showers tomorrow.” 

T read that in the weather 
bulletin in my. newspaper the othe 
morning, as did millions of other Ameri- 
cans, and congratulated myself that I was 
to have a_ pleasant 


ime the general trend of American storms. 
Broadly speaking, they move from west to 
east. This motion is connected with the 
rotation of the earth, which is in the same 
direction. He told’ me, however, that 
this rule is not inflexible. At’ times 


lay more stress on an error than on good 
performance. And he has good reason 
for consolation in the fact that his 
records show the weather man to be 80 


day for an important 
conference. For I 
was_on my way to 
wee Dr. Charles Pred~ 
erick Marvin, chief of 
the United’ States 
Weather Bureau — a 
man who renders you 
and me daily service, 
an important service, 
which has become #0 
much a part of our 
lives that we take it 
for granted, with 
never a thought to 
the great organiza 
tion that gives it to 
us, or the man who 
directa it. And I was 
about. to learn what 
in behind the little 
weather forecasts we 
all read first on pick 
ing up our papers. 


RIEFLY, Marvin 

himself is behind 
them, The story of 
Marvin is the story of 
the Weather Bureau. 
‘They are inseparable. 
He wouldn't talk 
about himself, but he 
was willing. "to. tale 
about” the weather 
and the bureau. 
‘That's how I learned 
many’ things about 
Marvin; interesting 
things that affect all 
ots, 

Marvin took me on 
a tour of the country. 
We traveled on maps. 
No railroad conduc 
tor was ever more at home on his regular 
train. than. was this scientist on his 
weather charts. He makes them, and he 
knows them thoroughly. He made me 
feel at home, even in the highest atmos- 
phere. 

T never have been up in an sirpl 
bout with Marvin I erossed the country on 
the wings of @ storm. He explained to 


‘Dr. Charles Prederice Marvin. Chet of the 
'&. Weather Buresu. with his Improved 


storms are deflected from their courses by 
influences not always apparent, a fact 
that accounts for the occasional failure of 
rains and blizzards to arrive as predicted. 

‘These occasions, incidentally, have 
given rise to the loose but often repeated 
statement that the weather man always 
iswrong. Marvin is tolerant of “weather 
man jokes,” for he knows it is human to 


‘records of rainfall over long periods. Thisis 
‘ely ane of many tnstraments perfected by 
\weekiy fais gage that ‘makes automase Doctor Marvin render daily service toyou 


per cont correct in his forecasts, In 

other words, eight out of ten of his 
predictions are ac- 
curate, 


‘As an inventor of 
‘weather instruments, 
Marvin attained in: 
ternational reputation 
before he became head 
of the Weather Bu- 
reau. His success in 
making — mechanical 
apparatus for the bus 
eau had much to do 
ith his selection. 


N BOYHOOD he 

hhad found fascina- 
tion in kites. Tam told 
that he was a kite 
flyer of parts and that 
his creations were the 
envy of his playmates 
in Ohio. When kite- 
flying beeame a scien- 
tifle task for study of 
the upper air, the 
matured instrument- 
maker applied the 
Iknaek of his boyhood. 
As. result, he evolved 
the weather kite, a 
boxlike structure that 
cearrios recording in- 
struments high in the 


air, until today 
fone of the most im. 
Portant agencies of 


meteorological obser- 
vation. 
Improvement of 
“the kite was merely a 
starting point. AS a 
boy, Marvin had 
learned the difficul- 
ties of winding and 
unwinding the string 
with which Kites are 
hheld in leash. With the weather kite a 
new problem was presented. A boy flies 
his kite with a string known to him as 
“hardware twine." Science must use a 
fine steel piano wire. Every boy who has 
let the cord slip through his hands knows 
‘what hardware twine can do in the matter 
of burns. He realized, too, that piano 
wire would be a thousand times worse. 
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hurricane are known to have 
detained in Atlantic porta 
vessels and cargoes valued at 
more than $30,000,000. 

Similarly, predictions of 
approaching cold waves, ise 
sued from 24 to 96 hours in 
advance, have resulted in 
‘enormous savings in our food 
supplies. They make possible 
the adequate protection of 
fruits and vegetables in tran- 
sit. Shipments that eannot be 
protected can be deferred oF 
accelerated. Moreover, daily 
forecasts and reports of gen~ 
ceral weather conditions assist 
in maintaining an adequate 
flow of perishable products to 
meet irregular demands de- 
pendent upon the state of the 
weather. 


"THE average city dweller 
hhas little conception of 
the part in his daily comfort 
and security played by Mar 
vin and his weather forecasts, 
‘The number of uses made of 
temperature forecasts fn 
crowded centers of 

tion's surprising. “Wick the 


‘Making a dally weather map at one of the Weather 
‘Bureaus observation tations, Similar mags prepared 
‘every day in all sections ofthe country are the bas fot 
the little weather forecasts you rend. In your paper 
‘Varying’ degrees of stinepherc rewure thriighout 


‘There would be no holding the smooth 
strand. 

“The wire had to be wound oa a drum.”* 
Marvin told me, when I inaisted on hear- 
ing more about his work. ‘This made it 
recessary to develop reeling apparatus, 
It fell to my lot to devise this piece of 
mechaniam—a small outfit operated by 
tan electric motor, ‘The result was satis- 
factory and the reel now isin constant use, 


“PPURTHER work brought the kite 
‘moteorograph, an instrument that 
records conditions in the upper air cur- 
rents. It was important that records 
brought back from the upper regions 
chould be as complete as any similar 
records obtained on earth. ‘This meant 
that the kite must tell us the story of 
wind velocity, temperature, atmosp! 
pressure, and humidity in the upper 
regions. ‘The meteorograph now brings 
this information as completely as if an 
observer were aloft with the kite. With 
‘series of pens, the instrument takes dic- 
tation from the elements and writes it 
with scientific accuracy on an endless 
sheet of paper.” 

‘The kites work in conjunction with 
balloons of the Weather Service. Kite 
observations are confined to what the 
‘meteorologists know as the lower layers of 
atmosphere, although they sometimes go 

‘an 4 1/8 miles. Captive balloons 
tare used in similar areas when there are 
light winds or none at all. Sounding 
balloons are sent to heights of 20 miles 
ard bring similar information from the 
upper air layers. With each of these 
ae agencies Marvin's meteorograph is 

A fourth agency is the pilot balloon, 
which sails away into the upper air and 
never comes back, Once free, the sphere 
moves upward at uniform speed and is 
carried along by the wind. ‘The record of 
its flight is made by an observer on the 
ground, who watches its movements 
through a theodolite—a telescope so 


‘mounted that the operator can determine 
vertical and horizontal movements of the 
balloon with mathematical accuracy 


heights 
Recital of Marvin's inventions may 

appear to suggest a “What's What of 

Meteorological Appa- 

ratus.” Take, for ln- 


prediction of an imminent 
cold wave, greenhouses are closed and 
their boilers filled for action, with re- 
‘sultant saving in loss and damage to the 
tender plant growth. Fire-plugs, exposed 
mains, and general plumbing are pro 
tected. Gasoline engines aro drained, 
Newspapers print fewer copies for street 
(Continued on page 158) 


stance, the snow and rain 
‘gages that give us daily in- 
formation about precipita- 
tion, Marvin designed 
them so that they make 
automatic records of rain 
fall and snowfall with 
perfect accuracy, no mat- 
ter how hard the wind is 
blowing. 


BUT, of what practical 
value are these instru- 
ments of Marvin's to you 
—in your business and in 
‘your home? 

‘The truth is that every 
day they render real, per~ 
‘sonal service to practically 
every person in the coun- 
try. For the safety of 

and cargoes, at sea, 
for example, reliable 
weather forecasts ard 
storm warnings are indis- 
pensable. In recent years 
there has been hardly a 
storm of marked danger to 
maritime interests without 
ample warnings being is- 
sued from 12 to 24 hours 
in advance. Sailings of 
the vast fleets of vessels 
‘engaged in our ocean and 
lake traffie are largely 
guided by these warnings, 
with immense saving of 
life and property. Warn- 
ings displayed for a single 
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Jagged Rock Spires Carved by the Rain 


HE same forces of nature that 
‘sometimes dig unsightly gulleys in 
your yard during a heavy rain- 

storm, were the sculptors that earved the 

lofty, ‘oddly shaped spires of rock shown 
above. 
‘This remarkable photograph was taken 


recently at the edge of Crater Lake, a vast 
depression that once was the crater of 
aan active voleano, in Crater Lake Na~ 
tional Park of southwestern Oregon. 
Geologists who have studied it recently: 

y it is the most striking ilustration ever 
discovered of the tremendous power of 
rain in cutting away rock formations. 

‘Ages ago, when this cavity was the 


crater of an active voleano, they say, it 
threw forth vast masses of volcanic dust 
and lava fragments. Through the cen- 
turies, these consolidated into layers of 
rock.’ Near the top of the rock strata 
was formed a layer harder than the rest, 
visible in the photograph as the pro- 
jecting ledge near the top of the cliff 
the background. 

Tt was this hard layer that made 
possible the formation of the strange rock 
pinnacles. For, as countless rainstorms 
beat down upon the crater, century after 
century, certain portions’ of the hard 
layer resisted. And wherever it resisted, 
it served as a shelter to protect the 


softer rock that lay directly beneath it. 
Meanwhile, where the rain broke 
through, it washed away the softer ma- 
terial, leaving the protected material 
standing in the form of rock-capped 
res. You can see in tha photograph 
the sloping piles of the softer material 
washed down the side of the crater. 


HE process shown here on a spec 
tacular seale is known as erosion. It 
is the process that slowly wears away the 
‘and mountains. 
‘The next time it rains, go out into your 
garden or roadway. ‘There you can see, 
‘on a small scale, how Nature carves, 
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What Radio Set Shall I Buy? 


How to obtain the best results at the lowest cost—What you may 
expect from the various types of sets—Factors that should de- 
termine your choice—An expert of the Popular Science 
Institute of Standards offers you impartial advice 


By Alexander Senauke, M.E. 


HEN you buy an automobile, 

‘You cin use your pocketbook as 

Your guide without fear of going 
very far wrong, Automobiles differ wide- 
ly, of course, in such particulars as 
speed, appearance, and riding com- 
fort; ‘and yet the difference between 
cars is not very great insofar as gen- 
ral results ure concerned. A small, 
cheap car will earry you any place an 
imported limo not 80 
quickly perhaps, 
fort, but it will’ get you there, and 
that, after all, is the purpose of the 
automobile. 

Buying a radio set, however, is 
quite a different matter. Though you 
Teasonably can expect your $500 
automobile to earry you safely from 
New York to San Francisco, you 
mustn't expect to do transcontinental 
radio touring consitently with a $25 


receiver. ‘This doesn't mean, however, 
that to enjoy radio it is necessary to buy” 
an expensive set. Such factors as the 
geographical location of your home and 
the type of building in which you live 
hhave such tremendous bearing on the 


quality of radio reception that it may be 
possible for you to get the best out of 
radio with a set costing $50 oF so, while 
man living a few miles away obtains un- 


How to Select a Radio Set 


1, Write down the answers to the 

following questions: 

What is the power of your local 
broadcasting stations and how 
far from them do you live? 

What type building do you live 
in, what type are the surround 
ing buildings, and what kind of 


terial will you use: 
What consistent distance range 
do you desire? 


Wilt you use head phones or 
loudspeaker, and, if the latter, 
do you want entertainment for 
4 large audience? 
What quality do you desire in 
reproduction? 
Do you want a portable or 
tionary set; dry or storage bat- 
teries; plain or ornamental set? 
How much do you wish to spend? 
Read this article and select the sot 
that seems most nearly to fit your 
requirements. 
3. Check up your selection with your 
local dealer or other radio expert. 


satisfactory results with a receiver that 

cost three or four times as much. On the 

other hand, your home may be so situate! 

that you would literally be throwing your 

money away if you were to buy a cheap 
set. 

Tt you live on a lower 
floor of a city apartment 
house, for example, and are 
forced in consequence to 
receive on an indoor aerial, 
to obtain equal results you 
must buy a much better set 
than the one owned by the 
man around the corner who 
lives in his own house and 
‘can use a good outdoor antenna. A man 
iving a few miles from a good broadcast- 
if station, who is satisfied to listen only 
to the loeal programs, need not buy so 
large and expensive a set as his neighbor 
‘who wants to tune out the local programs 
and hear the broadcasting from other 
cities. “The man who will “listen in” 
‘through head phones need not spend so 
much for his radio equipment as the man 
‘who wants his family to hear the broad- 
casting with a loudspeaker. 


{ could go on almost indefinitely men- 
tioning similar factors that might affect 
‘your choice of a radio set. For each man 
—anyway for each group in a particular 
locality—selecting a radio set is an 
vidual problem. A sensible way 
‘of approaching this problem is 
through the experience of others, Be- 
fore you buy your set, make a can- 
vase of the radio fans of your imme- 
diate neighborhood. Find out what 
‘types of sets they are using and what 
sort of results they are getting. Listen 
to the sets if you can. Your local 
dealer, too, can help you, for un~ 
doubtedly he knows what sets work 
best in your locality. 

But meanwhile, in order that you 
may be able to talic radio intelligently 
both to your dealer and to the friends 
to whom you may look for advice, let 
us examine a few of the common 


of 
may be expected to accomplish. Among 
them you may find the set that fits your 
particular needs 

‘The cheapest and simplest radio re- 
ceiver is the crysial eet, You can buy a 


crystal set complete for from about $10 
sdvantage over all 
‘outlay for it is 
likewise your last, for it has no batteries, 
nor other parts to be replaced or renewed. 
‘Also, it gives clear reception, though the 
volume of the sounds it lets you hear is 
relatively weak, However, a crystal set 
has disadvantages that for the majority 
of people will far outweigh its merits. Its 
receiving range, except under extraordi- 
nary conditions, is not likely to be more 
than 25 miles, and most of the time prob- 
ably will be no more than 10. It can be 
‘operated only with head phones, though 
more than one set of phones may be con- 
nected in at once. It requires a good out- 
door aerial. But its 
principal disadvantage, 
‘even for those who are 
content to hear only 
Tocal broadcasting, is 
that it is not selective, 


[1,33 virtually impos- 
sible to tune out one 
station and get an= 
‘other with most erys 
tal sets. If you are 
close by two or more 
broadcasting stations 
and they are transmnit- 
ting simultaneously — 
as they usually are, 
especially at night— 

probably will 

sar them all at once, 
‘and the result will 
be confusion. ‘The 
crystal wot, generally 
‘speaking, is not the set 
for the ‘city dweller, 
both because of this 
likelihood of interfe- 
‘rence and because ab- 
sorption of incoming 
radio waves by steel 
buildings and many 
‘aerials "probably will 
result in weak signals. 

For the man living in the suburbs of a 
large city with a single broadcasting sta- 
tion—distant, say, from five to 10 miles— 
tthe crystal set supplies a cheap way of 
enjoying radio. For all others, though, 
it is likely to prove unsatisfactory. 


JF, ,XOU belong, to that vast majority 
‘who would not be satisfied by a crystal 
sot, yet atill desire to enjoy radio at small 
cost, possibly a one-tube receiver will fill 
your needs, A common type of this set is, 
‘what in known as the single-cireuit regener~ 
ative receicer, which, exclusive of uccesso- 
ries, costs from $15 to $30. 

‘Since a vacuum tube is used, this set 
requires batteries. It will bring in sta- 
tions up to 100 miles away conaisienily by 
‘means of head phones, although under 
favorable conditions its range may be in- 
‘creased to 500 miles or more. ‘The opera 
tion of this set is simple; a half-hour 
should suffice to teach any one to use it. 

‘This set, however, is not particularly 
aclective, which, asin the case of the erystal 
set, means that it is searcely the receiver 
for the man who lives within a few miles 
of several broadcasting stations. Also, the 
owner of a single-cireuit regenerative re 
ceiver is likely to become very unpopular 
with his neighbors, for the reason that his 
set causes radiation, which produces an- 
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noying howls in other receivers in the 
neighborhood. So I should say that un- 
less you live in the country, with no other 
radio fans within a couple of miles of you, 
this type of set is not the one for you to 
buy. 

‘A generally more satisfactory type of 
the one-tube set is what is called the 
three-cireuit regenerative receiver. This has 
been a popular set since the early days of 
radio. Itis rather difficult to operate, but 
it will give you excellent results as to 
aclectivity and sensitivity. That is to say, 


you ean tune out the stations you don’t 
‘want to hear and receive signals from long. 
distances. A receiver of this type costs 
from $20 to $35 and under favorable con- 


ditions will bring in, broadeasting con- 
sistently from 600 miles away. For any- 
body anywhere, who is content to hear 
oth local and ‘distant stations on head 
hones, this will supply a good radio set. 

‘To most types of one-tube seta you can 
add one or more vacuum tubes and there- 
by improve the selectivity or sensitivity, 
‘or both. If you are within easy range of a 
broadeasting station and want louder sig- 
nals so that you can listen in with a loud- 
speaker, a vacuum tube placed after your 
detector tube will accomplish the result 
by what is known as audio-frequency am- 
plification; that is, the strengthening of 
signals already audible to you. 

If, however, you wish to increase the 
range of your one-tube set, to hear sta~ 
tions that were too far away to be heard 
before, the addition of a tube before your 
detector tube will bring this about, the 
process. being known as radiofrequency 
amplification. 

‘Which kind of amplification is best, you 
alone know. Probably it would be better to, 
Duy a two-tube receiver complete at the 
outset. This you ean do for from about, 
$18 to $40. A good two-tube set usually 
‘will permit loudspeaker reception within 
20 miles of a broadcasting station, and will 
give you a longer range in distance, using 
hhead phones, than a one-tube set. 


With a three-tube set, which will cost 
approximately between’ $35 and $125, 
‘without accessories, consistent _loud- 
speaker reception may be expected from 
stations 100 miles away, and on head 
phones under favorable ‘conditions you 
should receive up to 1000 miles. ‘These 
‘estimates are based on assumptions that 
an outdoor aerial is used; also that en- 
tertainment and not fragments of pro- 
fram from distant stations is desired from 
the set. 


“THIS latter is a phase of radio that 
should be considered, no matter what 
kind of a set you buy. If you want en- 
tertainment, you will have to rely almost 
entirely on near-by sta 

tions. " Distant recep- 
tion is never clear 
‘There is a thrill in hear- 
ing even a confused 
jumble of sounds from 
1s station 1500 miles or 
‘80 away, but the intrin- 
ic beauty of the sounds 
is likely to be lost in 
transit, Except on very 
exceptional nights, no 
matter how fine a radio 
set you have, if you are 
far away from a broad 
easting station, you 


‘will not hear so well as 
man who lives 


speak here of the #0- 
called reflex sets. ‘These 
fare receivers in which 
‘vacuum tubes are made 
todo double duty. For 
‘example, the receiver 
might be so wired that 
after a tube had sup- 
plied radio-frequency 
amplification, the sig- 
nals would be reflexed 
back to the same tube 
for audio-frequency 
amplification. By use of the reflex prin- 
ciple, radio engineers have mucceeded in 
increasing the efficiency of various types of 
‘sets by the equivalent of from one to three 
tubes, without actually adding tubes. 

‘There is a one-tube reflex set, that em- 
ploys a crystal detector, and, using a tube 
to supply radio- and audio-frequency am- 
plification, permits the operation of a 
loudspeaker. ‘Three-tube reflex sets may 
possess the same efficiency as four- and 
five-tube sets, and so on. So, when I speak 
of a four-tube set, say, as giving a certs 
performance, bear in'mind, please, that 
the same performance might be given by 
a three-tube set employing the reflex 
Principle. 


YY WHAT might be called the normal 

arrangement of vacuum tubes in a 
four-tube set, one tube supplies radio- 
frequency amplification, one is used as a 
detector, and two are used for audio- 
frequency amplification. A set of this 
type costs from about $60 to $175, with- 
out accessories. It will permit a loud- 
‘speaker to be used for entertainment— 
-even dancing —up to 200 miles, and, under 
favorable conditions, may ‘give loud~ 
‘speaker reception of fair clarity up to 
1000 miles. Another type of four-tube 

(Continued on page 160) 
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New Tricks of Radio Broadcasting 


Voices from the Sky, the Ocean Floor, and the Earth’s 


Depths 


li 
i oa 
I 


(hotograph above thows the apparatus thet picked up the airmen's menage 


FEW weeks ugo an enterprising 
AN sistent in” Pitas 
Hiched he broedcating sation to 
4 diver hesmniat fo semen okt hone 
City. The diver carried on a running 
envision Saoniting’ Ge sayveatons 
Sit teceew fa te ere of tee en 
waters. Thousands listened to him. 
“Hevhut poste beneit ean there be 
trom ch adle vent” you may ex 
Consider the very het of the “abunte™ 
ta tot” besabeong: re (pone 
trostncre tookn mal portiole Gasst 
Sicer saa sestior done A Lnhosd 
eoal-mine in England to see what would 
Sappens ‘Thal ends were above with 


similar sots. Apparently the youths had 
little hope of success, yet successful radio 
communication was established. 
As a result, today, we have a means of 
iting the horror ‘of future mine dis- 
asters by establishing communication 
with entombed miners, and so expediting 
the work of rescue. 
Having succeeded in undersea and 
underground broadcasting, the next logi- 


‘eal step was broadcasting from the air 
A few days after the Atlantic City 
episode, Lieutenant Rasch of the U. S. 
Air Service flew over Central Park, New 
Yorke City, and carried on a radio con- 
‘versation with officers on the ground 


ms Ile protected by « sponge 


id 2 ame | 


1a the upper plewure J. C. Jackson, 
deepen diver, ie ready to descend 
othe ocean bottom, there to dee 
Seuibe' to radio. madiences what ‘be 
‘es in the murky depths. The lower 
lustration shows how the 
‘enuitive microphone trent 
(nite wos arranged. inthe 


beneath him. ‘Their conversation was 
heard by thousands of radio. listenere 
within a radius of 200 miles, 

‘This performance, while it was merely 
atrick of radio brondeasting, may make 
it possible before long, for you to ‘com 
runieate with passengers in the a, using 
thererular telephone in your home o office 


IMILARLY, such recent radio tricks 

‘as two-way communication on a speed- 
ing railroad train, the reception of mes 
sages in the tunnel under the Hudson 
River, and the successful broadcasting of 
the droning noises made by insects in 
flight—all have their useful signifieance. 

‘And so the talk of the diver, doing his 
“stunt” at the bottom of the Atlantic, 
may lead to efficient new methods of 
deep-sea salvage, or to more widespread 
Imowledge of the mysterious ocean floor. 
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Radio Warns of Storms 


New Facts about Static—Useful Discoveries and Inventions 


Aeros: By diee nie, Tarte epee 
into the habits of statie is yielding America's Most Popular ‘Another point to be determined is 
remarkable results in weather prediction Writer on Radio whether a sufficient electronic stream 
this particular case has [> substance to insure satis 


been conducted at the 
British laboratories at Al- 
dershot, where highly sen- 
sitive receiving apparatus 
‘has been employed with 
recording devices. 
equipment now has 
Installed In an American 
station to supplement these 
observations. 

‘The results thus far show 
there are practically three 
different types of static dis 

ist, that known as 
ecasional dis- 
irregular periods 
and irregular frequencies; 
second, the type of cone 
tinuous static experienced 
in summer and in equa 
torial latitudes; and, third, 
the static existing ‘at th 
head of a storm moving 
with great velocity. 

By observing the last type 
of static, the British sta 
tion succeeded in locating a 
‘storm 1000 miles away, and 
then with direction - finding. 
apparatus followed the 
course of the storm over a 
distance of 1500 miles. The 
storm was one that swept 
‘over the Mediterranean Sea, 
Subsequent reports from 
the storm area completely 
corroborated the static 
recording device. is p 

‘The conclusion drawn v. L. Chris, of the U. &. Bureau of Standards, testing bulding meters with called “side-band  trans- 
from the observations ia hia radio epparaten, which ampliies “notes” made by materia under sue mission.” It is accom- 
that static is produced by 


factory operation for radio 
reception, especially in 
multictube sets. If the ine 
ventor has solved this 
problem, it is an important 
contribution toradioscience. 


A Radio Beacon 


NEW typeof radiobea 

con has been evolved 
by C. 8, Franklin, chief 
assistant to Senator Mar 
coni. It involves the use of 
the reflected short-wave 
beams invented by the Int 
ter. Instead of the usual 
focusing “mirror” behind 
the transmitter, however, it 
is revolved in the same mi 
ner as a lighthouse re 
lector. 


London Calling 


ECENT experiments 
with transatlantic tele 
phony by’ means of high: 
powered radio from” the 
Rocky. Point station “at 
Riverhead, L. 1, Indicate 
that ‘two-way’ communieas 
tion acrom the ocean will 
he accomplished ax toon ax 
the “new. high = powered 
British station at Rugby is 
WAM) completed this fa. 
BPs] “The system employed ta 


higher temperatures 

. With 
such apparatus it will be quite possible 
to predict the course and speed of any 
violent storm in time to warn inhabitants 
along its course. Also, the several in- 
vestigations of static now under way 
almost certainly will result in the dis- 
covery of some method of preventing 
this nuisance of the air. 


Tube without Batteries 


Al FRENCH inventor, M. Joss, has 
obtained a patent on the use of a 
filament constructed of radio-active ma- 
terials in a vacuum tube. In place of a 
battery to light the filament, the sub- 

ince itself is relied upon to emit suff 
cient electrons to operate the tube. 
Radium, polonium, mesothorium, or any 
other element endowed with radio-active 
properties may be used, the inventor says. 

‘The use of radio-active materials for 
this purpose often has been suggested, 
but the cost always has been prohibitive. 


plished without the aid of a carrier wave. 
This wave, together with one of the side 
bands, is "completely suppressed at the 
sending station, with the result that signals 
are transmitted across the Atlantic with 
only one-third the power that would be re- 
quired normally. ‘The missing carrier and 
Bide band are supplied by a local oscillator 
at the receiving station. The system also 
cuts down the possibility of interference, 
fand permits more stations to operate in 
the normal wave-length bands. 

Tmagine talking to London as you now 
call up your office! 


Listen for 5XX 


[P.YOU are of an experimental turn of 
mind, you will soon haye an oppor- 
tunity to listen in on one British broad- 
east station, with no fear of interference 
from local Stations, This is the newly 
‘erected experimental station at Chelms- 
ford, England, the call letters of which 
are 5XX. 

‘The new station operates with » power 
of 25 kilowatts, or approximately 50 
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times the amount of power employed hy" 
tho average first-class broad- as 


east station in this country. 
‘The wave length used is 1600 
meters, It will be necessary 
for you to employ a specially 
designed receiver, one ea 

(of tuning into that wave 

quency, if you hope to hear 
BXX, 


A New Vacuum Tube 


“THe Interdepartment Radio Advisory 
‘Committee of the United States has 
devised a new type of tube to be em 
ployed for reception purposes in the 
government service. ‘The departure from 
the usual standard types is solely in the 
bbase and the method of making contact 


with the socket. 


which generally 
‘operates near Bos- 


ton, Mess, It is 
installed on a mo- 
tor truck, and ean 
operate anywhere. 
Tt was constructed 
for the Edison 
Company of Bos- 
ton as an experi 
ment, and sta chief 
Urpos. 18 to es 
tablish communication where storms have 
disrupted light and power lines, as well 
‘as telegraph and telephone wires. 

‘The truck, with its broadcasting equip- 
ment, is used to mobilize men and equip- 
ment necessary to make the repairs and 
restore service. The station has been 
heard as far West as Omaha, below the 
‘Mason and Dixon line, and as far north 


‘as Labrador, Have you been able to 
enter WTAT in your radio log? 


The Radio Stethoscope 


BEFORE long your doctor may carry 
‘a small radio set as he now carries 
stethoscope, for physicians are. findit 
radio a valuable aid in diagnosis. The 
‘most recent contribution in this particular 
comes from Drs. H. V. Hellman and C. 
F, Fletcher of San Francisco, who are 
developing a radio apparatus that will 
‘measure the period of vibration of any 
affected organ in the human body. Com- 
parison with the known vibrations of 
healthy organs, they believe, will permit 
them to determine what is wrong 

affected organ, 


An Aid to Ships 


A NEW system of antenna, coupling 
hhas been developed by the U. 8. 
navy radio experts, which permits several 
simultaneous receptions at different wave 
lengths while a local transmitter is being 
operated, This system is being installed 
fon all war vessels, It has been added to 
the equipment of the Leviathan. Recently 
a test in New York Harbor enabled the 
‘ship to receive the broadcast program of 
‘WOO in Philadelphia, while WEAF (half 
a mile away) was operating 

With the new system the Leviathan can 
operate its long-distance transmitting 
and receiving equipment on a 2100-meter 
‘wave, while the regular watch for distress 
calls is being maintained on the inter- 
national wave length of 600 meters. Fur- 
ther, it permits broadcasting at sea. 

‘The restriction against ship broadeast- 
‘ing has been due to the rigid require- 
ments of the strict watch for SOS calls. 
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AB C’s of Your Radio Set 


The Inside Story of Broadcast Reception in Simple Terms 


This is the second of a series of articles 
ty Mr. Martin explaining in non-tech- 


By Robert E. Martin 


Tess ‘up in the air.” That is to say, 

I traced the broadcasting process 
{rom the throat of the singer or the strings, 
of the musical instrument to the aerial 
of the transmitting station. Now let us 
see what happens from the time the radio 
waves start their journey through the 
ether until you hear speech or music in 
your head set or loudspeaker. 

‘You will recall that the electromagnetic 
waves that bear the radio program from 
the broadcasting station to your home 
are made up of a powerful “carrier 
wave,” produced by the transmitting 
apparatus and modulated or interrupted 
in its vibrations to correspond with the 
sound vibrations produced by human 
voices, musical instruments, or whatever 
composes the broadcast numbers. You 
ean visualize these waves, vibrating 
through the ether at the speed of light, 
if you think of the carrier wave as re 
sombling the great crests and troughs of 
the ocean swells, and the modulations 
the little ripples that the big ocean waves, 
earry on their backs, 

‘Now, these waves obtain their electrical 
energy’ from an alternating current 
generator, which produces a current that 
reverses its direction rapidly at equal 
Intervals. ‘This kind of current will not 
‘operate a telophone or loudspeaker, and 
the production of audible sounds by 
means of one of these instruments, after 
all, is the sole purpose of your radio set 
Whether it be a simple erystal set or a 
complicated multi-tube outfit, every 
piece of apparatus that composes it is 
designed for this one end. And so your 
radio receiver must be capable of trans- 
forming this alternating current into a 
kind of current that wilt operate a tele- 
phone or loudspeaker—a direct current, 
Which means a current that flows in one 
direction continuously. 

Also, the waves that, speed from the 
broadcasting station vibrate at radion 

quency, oF so fast that the ear would be 

jeapable of detecting the movements 


Ii MY last article I left you more or 


that they might cause in a telephone 
phragm. So your radio receiver must 
be capable of reducing this exceedingly 
rapid state of vibration to audio-frequency, 
‘or a rate of vibration that is within the 
audible range. If your radio receiver can 
bring these two things to pass, it has 
performed its function, and you will hear 
music or speech in your head set or loud 
speaker. 

‘A radio receiver consists of four essen- 
tial parts. 1. An apparatus capable of 
absorbing the electromagnetic energy of 
the radio waves. ‘This consists of the 
aerial and ground wires, which, being 
conductors of electricity’ separated by 
the air, which is a non-conductor, form a 
“condenser.” 2. A device capable of 
admitting to the receiver a carrier wave 
of a desired frequency of vibration and 
shutting out carrier waves of other 
frequencies. This is called the “tuner,” 
and may be a single coil of wire or several 
instruments. 3. A device that will change 
alternating current of radio-frequency 
into direct current of audio-trequency, 
‘This is called the “detector” and may be 
either a erystal or a vacuum tube. 4. An 
instrument that will translate varying 

wtrieal currents into audible sounds, 
‘This, of course, is your head set or loud- 


LL. radio waves that reach your 
‘antenna try to get into your receiver, 
and 0 in tuning a radio receiver, the 
problem often is not so much to tune in 
desired stations as to tune out undesired 
‘An analogy may serve to make the 
reason for this clear. No doubt you've 
noticed when a piano is played that a 
last vase or some similar object will 
emit a sound each time a certain note is 
struck. The vase and one particular 
string of the piano, when struck, give 
‘the same musical tone; that is, each 
vibrates with the same frequency; and 
when the piano string sounds, its vibra- 
tions, traveling across the room, cause 
the vase to take up these vibrations and 
ive forth a sound, 

Now, if you were to tie a piece of string 
around the vase, or place some water in 
it, it would no longer vibrate when that 
particular note sounded from the piano, 
‘but would probably vibrate when some 
other note was struck. That would be 
because the material you added to the 

(Continued om page I 
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fnittoyourrecciver only waves 
Fis cenain frequency. The 
er supplies “inductance” 
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How to Build a Short-Wave 
Receiving Set 


of radio development, about whieh 
the publie still knows very little, 
is the use of extremely short waves for 
‘sending and receiving by radio telephony 
and telegraphy. A short time ago radio 
‘engineers considered wave lengths below 
‘600 meters of very little value for long- 
distance communication, but today the 
reception of Poldhu, the high-power sta- 
tion at Cornwall, England, on a wave 
Jength of 90 meters, is not at all unusual. 
Regular experimental communication 
is being carried on at wave lengths some- 
times below 60 meters. The dirigible 
Shenandoah is equipped with a trans- 
mitter to operate on about 90 meters. An 
experimental expedition being equipped 
by the Italian navy also will work on 
‘wave lengths under 100 meters. In uddi- 
tion, many amateur stations are operating 
‘on short waves, since the Government 
recently released the lower level for this 
work. 


O° of the most interesting phases 


JUST what the developments will be it 
is not possible to prediet, but unques- 
tionably a very large part’ of radio re 
search in the future will be along this new 
line, for the reason that below 80 meters 
very little trouble is experienced from 
static disturbances, while at 40 or 50 
meters this trouble is almost entirely 
‘overcome. Another important factor in 
favor of low wave lengths is the large 

‘ean operate 
ference from 


simultaneously without i 


50 to 125 meters—in transmission that 
cannot be heard with the ordinary 
receiver, The results obtained over long, 
distances with this new type of trans- 
mission are really astonishing. For 
‘example, programs 


Shortwave station "at. Schenectady, 
"Ys, are heard regularly on the Pactbe 
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By M. B. 


N OUTSTANDING development of 
the year in radio is the amazing 
‘extremely short waves—from 


st from the 
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each other, though they are tuned fest 
than a meter apart. 

In designing a short-wave receiver such 
as the one-tube outfit I shall describe 
here, there are special problems in con- 
nection with the elimination of energy 
losses that are not encountered in the 
construction of an ordinary receiving out- 
fit, While the extraordinary precautions 
against losses necessary in short-wave 
transmitters are not required for the re- 
ceiver, still a design somewhat different 
from receivers covering wave-length ranges 
from 200 to 600 meters must be used if 
real efficiency is to be obtained. 

In the short-wave transmitter, though 
very small power is employed, the 


And Hear the Newest Thing in Broadcasting 


Sleeper 


Coast with two-tube short-wave sets, 
using loudspeakers. An 


Johannesbur 
For the radio fan who wants to experi- 
ment with short-wave reception at 
‘small expense, Mr. Sleeper has designed 
the unusually eficiont set which he 
describes in the following article, 


extromely high-frequency currents break 
down almost any kind of insulation. ‘The 
current passes right through ordinary 
materials, so that porcelain or special 
kinds of glass are needed, 


FOR the short-wave receiving set, cone 
densers and inductances designed for 
absolutely minimum losses are required to 
produce strong signals and to give sharp 
tuning. You will notice, in the rear and 
bottom views of the short-wave tuner 
(Fig. 1 and 8), that a self-supporting coil 
is employed. Not only is the tube, com- 
monly used for supporting inductances, 
liminated, but no shellac nor binder of 
any sort is put on the wire, ‘This is be- 
juse wherever insulation is employed 
within the field of an 
inductance, a cer- 
tain amount of e1 


sulating material 
‘The higher the fre- 
quency, or the 
shorter the wave 
length, the greater 
in the fous, 

‘The same thing is 
true for the variable 
condensers. ‘The 
least. amount of in- 
sulation must be 
used, and it must be 
0 placed that it ia 
not in the electro- 
ic field. ‘The 
low-loss condensers 
shown have small hard rubber strips, In 
a similar design, which will be perfected 
soon, special giass insulates the fixed 
plates from the movable ones, Such a 
condenser is equivalent to the quarte- 
insulated types used by the U. 8. Bureau 
of Standards. In faet, the losses are so 
low that instruments now available ean- 
not detect any wasted energy. 

In this connection it is interesting to 
know that the developments in radio 
‘equipment this fall will be in the direction 
of greater efficiency through the elimina 
tion of losses, rather than in new types of 

‘reuits. So, even if you do not wish to 
construct a’ short-wave receiver of your 
own, I believe you will find, in the details 


a 


of its design, valuable suggestions for in- 
creasing the efficiency of the set you now 
are operating. 


"HE circuit I have chosen for this 

‘short-wave tuner is one that is not 
well known, although, in many respects, it 
is by far the most satisfactory regenera 
tive hook-up, not only for short waves, but 
for the broadcast band as well. ‘The 
tuning inductance has three coils—one 
connected with the antenna and ground; a 
main inductance, serving as a secondary, 
which is wired to the grid and filament of 
the tube, and a third coil that serves as 
4 fixed tickler to give the regenerative 
action, 

Regeneration is controlled not by 
moving the tickler, but by varying the 
capacity of a condenser which, as you will 
seo from the wiring diagram (Fig. 7), is in 


Vig. 2. ‘Top view, showing the layout of the tube panel 


series with the tickler of the set. 
‘There are several advantages in this 
systom. In the first place, an adjust 
ment of the regeneration does not af- 
fect the wave length, as is true of ad- 
justable tickler receivers. Moreover, 
it makes the mechanical arrangement 
very much simpler, since the windings 
form a single unit, and the control of 
rogeneration is fat more steady than 
when a movable coil is employed. 
You probably have noticed that re- 
generative sets give a gradual increase 
of signal strength up to point where 
they suddenly break into oscillation, 
and the signals become distorted. 
With the condenser-tickler arrange 
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ment the regeneration 
control is perfectly 
‘smooth from zero right 
into oscillation. Thus 
the maximum point 
of regeneration can be 
reached, a thing which 
is impossible in the 
movable coil sets. 
During the winter | 

season it is predicted 
that the” condenser- 
tickler circuit will be 
‘come extremely popu- 
Jar for all kinds of 
receiving sets, particu- 
larly since it can be 
used for reflex sets ax 
well 


‘As to the mechat 
cal arrangement of the 


Fig. 3. Bottom vie 


outit, you will see 
in Figs. 4, 5 and 6 
dimension drawings for 
the panels on an exact 
scale of 34 inch to 
an inch actual size. 
‘The exact drilling for 
the front panel (Fig. 
4) will vary accord- 
ing to the type of 
condenser used. It is 
important to have a 
Vernier adjustment on 
feach condenser to ac- 
‘complish the extremely 
fine adjustment. neces- 
sary. The three 
holes for serews which 
hold the panel-sup- 
port pillars must be 
‘exactly located s0 that 
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{stwowing inductance coll and connections 


they will fit with those in the sub-panel 
(Fig. 5). On the sub-panel are four holet 
to take wires connected with the con 
densers and telephone jack, and two for 
serews which hold on the small brass 
angle brackets, 

‘The tube panel (Fig, 6) is drilled for the 
binding posts, the combination adjustable 
gridleak and grid condenser, contact 
clips, the socket, choke coil, and angle 
brackets, as well as the filament circuit 
control awiteh, 


HE hole for the socket may pussle 

some experimenters, although it is 
simple matter if you uso a panel cutter, 
‘This can be obtained in the exact sine, 
134 inch in diameter. A small hole is 
made first to take the conter plug of the 
panel cutter. 

‘Since the set ia assembled from standard 
parts, there is very little actual cone 
struction work except for the induc 
‘tance unit and choke coil, ‘The choke 
coil is simply a small thread spool 
wound with about 200 turns of fine 
‘wire—anything from No. 96 to 40 
will do. ‘This wire ean be taken from 
an old spark coll secondary or from a 
75-ohm telephone receiver 

‘The inductance coil (Fig. 8) is 
little more difficult to wind, although 
it is easy enough if you follow the ine 
structions carefully. Get a glass bot- 
tlefrom23{ to Sinchesindiameter. Cut 
five strips of gummed paper tape, such 
as is used to fasten packages.’ The 
strips should be about 11 inch long 
and 3% inch wide. Get a quarter- 
ound ‘spool of No, 20d. ee. wine 


| 


bottle and put a 
short rod through 
the spool, holding 


: 


END of Tod at 
atey| lVagen te, fo tanh 


‘This is to provide 
‘a simple brake on 
the spool so that it 
will unwind only 
‘as you turn the 
botile, Put three 
or four turns 
around the bottle 
and get the (Com 
tinued om page 166) 
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Handy New Tools for Wiring 


Practical Radio Hints that Everybody Can Use 


radio set, or experimenting with new 
hook-ups, one of the chief requisites 
for a good job is an efficient set of tools 
for handling, cutting, bending, and 


I’ YOU are constructing your own 


fastening the wires. 
‘Three new tools designed to simplify 
the task of wiring recently have been 


invented. One is a 
stripper that re- 
moves the insula 
tion from the ends 
of wires quickly and. 
neatly. ‘The end 


to. be stripped. is 
‘simply inserted in a 
‘receptacle in the tool and the handles are 
compressed. Sliding. jaws remove the 
Insulation at a single stroke. A wire- 
cutter is included on the same tool. 

For quickly and conveniently making 
loop terminals on. long oF short connec 
tions, another pair of pliers clamps the 
terminals on the wire firmly with a single 

munch. Where it is merely desired to 

0p the end of the wire for insertion on a 
binding post, another pair of pliers quickly 
provides a neat and convenient loop. 
‘One of the jaws is rounded so that the 
tend of the wire is forced into a circular 
position, 


Testing Radio Circuits 


VERY useful accessory for the radio 
workbench is a small flashlight 
battery and lamp, the wiring of which 
thas been cut and the two ends of it 


‘brought out to meet two bare-tipped wires. 
By touching these tips to the suspected 
Gireuits, you ean determine at once 
whether the circuit is complete or not. 
If it is complete, the lamp will burn, 
‘brightly or dimly, depending upon the 
resistance of the cir~ 


contacts for the detector, If at any time 
this detector ceases to work, a gentle tap 
with the finger on the glass tube will 
restore it to sensitivity, Very often, in 
crystal sets or reflex scts, the use of a 
fixed erystal detector is a eause of trouble, 

simply because 


cuit. If the circuit 


At the tet fe an 
for roaking toon 


fs open, the lamp will not burn. ‘The 
device can be used also in testing for 
short circuits, 


How to Make a Fixed 
Crystal Detector 


A FIXED crystal detector that will 
stay in adjustment can be made by 
any experimenter out of a short piece of 
sae tabe, ro bits of tu wire two corks, 
and some erystal galena. 
‘The glass tube should be about a 
quarter of an inch in diameter 
about 134 inches long. Such 
tube can be obtained at most drug-stores. 
Get two corks that fit snugly into the 
‘ends of this tube. Heat the pieces of bus 
wire (or other hard copper wire) and 
thrust them through the corks, so that 
the ends of the wires project inside the 
lass tube but do not touch each other. 
Now take a 
piece of galena, 
‘such as is used 
in the ordinary 
crystal detec- 
tor. Mash it to 
coarse powder, 
‘being careful to 
use a clean 
hammer and 
not to touch 
theerystal frag- 
ments. Pour 
this powder in- 
tothe tube, and 
cork up the 


‘Compermd, making © teat Job of it 


it is fixed on 
the wrong spot. 
Obviously. this 
common di 


Neutralizing Battery Acid 


[ACID trom a storage battery spilla 
on carpets, floors, or clothing, the best 
way to neutralize it is with a thin paste 
of baking soda and water. Spread this 
enerously over the acid until the bub- 
Dling stops. ‘Then wash off the soda with 
water. ‘The neutralizer must be applied 
as quickly as possible, 
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Why It Pays to Nail Your 
Furniture to the Walls 


Built-In Features Save Money and Add Beauty to Your Home 


By L. Porter Moore 


Last month Mr. Moore pointed 
out the advantages of built-in 
equipment and labor-saving de- 


built-in furniture for the living 
quarters. 

‘As president of the Home Own- 
ers! Institute, Mr. Moore has 
helped plan thousands of small 
homes.” If you are planning a 
home of your own, you will find 
helpful ideas in what he says here, 


to this home door, half of my new 

furniture will never go on it because 
now part of the house—nailed right 
into the walls to stay."" 

Almost gleefully, a friend of mine who 
fhad just completed a home of his own 
made this somewhat surprising comment 
to me the other day. 

Your furniture nailed int” Lexclaimed, 
‘Then it dawned on me; I had seen his 
architectural blueprints and specifications 


Ti EVER the moving-van draws up 


lz! needle 
BE ee BM yerixe acon 
Done 
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First-Moor plan, showing built-in conveniences 


{indicating the locations for many of the 
new built-in, permanentfurniture 


We xueS" 


{In this seven room house. designed by Frederic 
L. Ackermom, distinguished Avsercan ath 
ect, the Hone plane (below) uwtrate how 


seats, china closets, side- 
boards and buffets, benches, 
‘bedroom dressing-tables, tray 
ceases and medicine cabinets. 

Built-in furniture is prov- 
ing just as practical and 
popular in the farm home as 
in the city home today. 
Lumber dealers everywhere 
carry in stock permanent 
pieces that may be installed 
in a home by the carpenter 
‘on the building job, or by the 
home-owner who ‘is handy 
with saw, hammer, and paint 
brush. 

Built-in furniture is es. 
pecially serviceable in a small 
room, because it takes and 


“Yes, our new house has in it about 
every concsivable piece of useful built 

furniture, catalogued,” my proud friend 
added. “And my wife is as pleased as a 
peacock. It's useful, practieal and decora- 
tive, and saved me money. Why, we had 


to buy hardly a stick of new movable 
furniture, for every room was almost 
furnished when we moved in.” 

Tt is safe to say that well selected 
“permanent furniture”—which comes un- 
der the sub-contract heading of “mill 
work” in house construetion—often will 
convert a mere house into a home, even 
before the movable furniture is moved in, 
as my friend and his wife found out. 
‘Among the most important of these 
‘built-in pieces are bookeases, window- 


furniture and equipment ean be built into a 
Smal home dvantageounly. Notice how 
‘itmple, buen Teaturestacreave the wall epace 


keeps its place as a part of the wall, and 

Increases the floor space, It is advane 

tageous also in a room of great size, bet 

cause it then may be of fine decorative 
i 


REDERICK L, ACKERMAN, inter 

nationally known member of the 
American Institute of Architects, who 
served as Chief of Design of the Bureau 
of Housing of the Emergency Fleet Cor 
poration during the war, has designed 
most practical plan for a small sevene 
room house in Western architectural ex- 
terior, Its floor plans, reproduced on this 
page, show how advantageously and 
practically built-in furniture and equip 
ment can be utilized in small home 
construction. 

I paid a visit to Mr. Acker 
man's New York office not 
Jong ago. T asked him what 
the architect of standing 
thought of so-called stock 
rmiillwork and furniture, He 
said to me: 

“Some people may ques 
tion whether good architec- 
ture may be made of stan- 
dardized details and forms, 
From my point of view it 
does not matter whether they 
be standardized details and 
forms, so long as they are 
good forms. 

“Smaller houses in Eng- 
land," he continued, “which 
are rated as being among the 
‘best examples in domestic 
architecture, were built from 


‘what might be considered standardized 
details. In the same way, in American 
Colonial architecture, we find upon ex- 
amination that there were comparatively 
few forms, and these were of a standard- 
ized character, in the main. 

“Tt is upon the designs of woodwork 
items or architectural ‘details,’ such as 
the doors, windows, molding trim and per~ 
manent furniture that the architectural 
character of every house depends,” Mr. 
Ackerman told me. “To make it possible 
to effect economy in the construction of a 
home today, manufacturers of millwork 
‘are producing these standardized items 
in attractive designs that are correct 
architecturally 


KNOW a family that built a home 

and equipped it throughout with stock 
trim and permanent furniture. ‘The 
ookeases, window-seat, mantel, Colonial 
china cases, kitchen ‘dresser,” ironing- 
‘board, bedroom dressing-table, tray clos- 
ets, bathroom cabinets, and the like, 
purchased from stock through the local 
lumber dealer, eost somewhere around 
‘$800, 

“How much do you think 
by bullding in that furniture? 


smaller pieces of movable furniture we 
needed, and pricing large pieces that we 
should have had to purehase if our plan 
hhad not called for the built-in furniture, 
she estimates that we have saved some- 
thing like $600. Movable furniture, we 
finally concluded, would have been from 
50 par cent to 160 per cent more expen- 

‘The selection of millwork is fully as 
important, in the original planning of the 
home, ay’ the actual selection of the 
structural materlals—briek, stuceo, hol- 
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low tile, frame, local stone, or what not— 
and should come in for as much considera- 
tion as floor plans or arrangement of 
rooms upon which the person about to 
build usually places a great deal more 
emphasis, I have found. 

But this house probably is an 
exception. Usually it is the ease 
that after the home is built and 
furniture moved in, the search 
begins, with funds frequently at 
low ebb, for detached furniture 
that might have een installed 

the house was 


earpenter’s work would have 
contributed to the architectural 
beauty of the whole. Calling in 
a carpenter to install furniture 
after the house is finished is 
‘equally wasteful. 

In planning a house, every 
room lends itself to some sort of 
built-in furniture. For your 
living-room you should make 
provision for bookeases flanking 
the fireplace or in some other 
convenient place. Movable cases 
never have the homelike appear- 
ance of built-in shelves. Also 
you may want a magazine rack 
Fecessed into the wall, and a 
‘window-seat or some other kind 
of bench. And a built-in writing 
desk is both beautiful and useful, 
All these are easily installed. 


[X,THE dining-room by all 
‘means plan for a built-in 
sideboard. This, you will find, 
becomes as naturally a part 
of the room as the wall, 
‘China closets with triangular backs that 
fit into corners or aquare backs to fit into 
recesses, also are useful and exceedingly 
attractive. If you have a dining alcove, 
you will want a table folding 
up into the wall, and benches 
built against the wall or 
folding into it, 

For the bedroom you cer- 
tainly should plan for a 
dressing table built in where 
the best light falls, a linen- 
‘case running to the ceiling, 
with plenty of drawers, and 
a window-seat. In small 
bedrooms a bed closet with a 
let-down bed might well be 
installed. 

In the bathroom a spacious 
medicine cabinet should be 
hhuilt in above the hand bowl, 
and a corner closet should be 
included for the towels. Also 
‘a dressing-table may be in- 
cluded if the room ix large 
enough. 

All these features are taken 
care of easily in building a 
house; but if the house has 
‘been “built without them, 
you still may have them put 
in or put them in yourself. 

In most old houses there 
‘are numerous alcoves that 
‘seem to have been provided 
for no apparent reason. These 
afford excellent places to 
Duild. in useful furniture. 
Usually one of these alcoves 
is in the hallway. It can be 


Senna pees 


transformed easily into n closet or tray 
case for umbrellas, rubbers, wraps and 
other similar articles. Where you find an 
alcove in the bedroom, a linen case is the 
logical thing to fit into such a space. 


‘corner of 
“omperstivelyimexpensive” to Bulli 


In the living-room there often is a 
recess on each side of the fireplace, 
‘These are ideal for building in bookcases 
‘They will save space, consequently mal 
ing your room larger, and will add to tl 
attractiveness of the fireplace 
Bookcases can be built also in the bays 
formed by pilasters. Window-seats with 
lids or with drawers in them are easily 
constructed in little-used corners. 

In some old houses special ‘recesses 
were provided for movable sideboard: 
If this is the case in your house, it will be 
a simple matter to build in a sidebourd 
to fit the recess, If there is no recess, 
there surely will be a blank wall space 
that actually calls for a built-in piece. 
You will find that a little carpenter work 
will transform your dining-room and 
rive you lasting satisfaction. 


CHINA closets can be built into any 
corner without much trouble and if 
you are skilful with tools, you can make 
the job look as if it had been done when 
the house was built, Of all built-in pieces 
the china closet probably is the easiest 
to construct and fit. 

Of course, your sideboard should have 
aa large drawer for table linen; but if you 
‘want additional drawer space, a low chest 
can be constructed in front of your wine 
dows, or between them, if they are well 
spaced. The space under 4 high, small 
window is an ideal place for a built-in 
chest of drawers, 

For storage, convenient tray cases can 
be built under the eaves in the attic. 
‘This space seldom is used, but it can be 
made highly useful, 
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Huge Generator Does Work of 5,400,000 Men 


MONSTER steam generator which, 

it has been estimated, is capable of 
doing more work in 24 hours than could 
hhave been performed by the entire slave 
population of the United States in1860, 
hhas been constructed by the General 
Electric Company for installation in an 
linois power station. 

Tt is rated at 80,000 horsepower, or 
{60,000 kilowatts, and includes both high- 
pressure and low-pressure units. 

‘The steam that has been used in the 
high-pressure section is re-superheated 
before being used in the low-pressure 
unit, Exhaust from the low-pressure 
turbine flows into two passages, each lead- 
ing to a large vertical condenser 


A graphic illustration of the power of a 
generator of this size was given briefly by 
the late electrical wizard, Dr. Charles P. 
Steinmetz, as follows: 

Each horsepower is equal to the muscle 
work of 2214 men, so that 80,000 horse 
power would equal the work of 1,800,000 
men. But a man cannot work 24 hours a 
day, while the turbine ean and does work 
that long. Therefore the big Chicago 
turbine will do the muscle work of three 
times 1,800,000 men, or supply as much 
energy as 5,400,000 men working in three 
eight-hour "shifts, thus exceeding the 
capacity of the entire slave population of 
the United States before the Civil War, 
which was 4,700,000, 


Acres of Gold Dug by Mammoth Dredges 


E largest gold dredges in the world 


Teens 
2 


More material has been turned 


den and another 1000 remain un- 
‘The dredges plow through the virgin 
‘oil down to solid 


Above: Dred: 
‘At the right: One of 
the ‘rent side arms of | 


in the last 20 years 
than was turned over 
during the construc- 
tion of the Panama 
Canal. More than 
2000 acres have been 


rock, ‘They are eap- 
| able’ of digging &: 

feet below the water 
line. Each dredge is 
165 feet long, 68 feet 
wide, and the sid 


arms have a spread 
from tip to tip of 
feet 


Ro 


rushing 
installed 
the wake of the 
dredges, 


Exploring the Mysteries of 
Kilauea’s Crater 


MEASURE the temperatures in 
lava at various depths, a party of 
United States yoleanologists are drilling 


‘The possibility of utilizing the steam 
from the crater for power purposes will be 
studied at the same time. To do this a 
small laboratory with small engines and 
condensers has been built over the hottest 
of the crater holes, 

In drilling, much difficulty has been en- 
countered, due to the great, hardness of 
the basalt rock that forms the solid lava 
foundation. It is possible to bore only 
two or three feet a day. 

‘The work is expected to reveal new 
facts concerning the increase in tempera 


Dailling outtt In Kilauen's erater 


ture toward the center of the earth, as 
well as new knowledge of mineral and 
‘gas changes underground, 


Advocates Improvements 
in Locomotive Whistles 


CROSSINGS are made unnecessarily 
dangerous and millions of dollars 
worth of steam is wasted annually by 
whistles now used on leading railroads in 
America, Prof. Arthur L. Foley of Indiana 
University has reported to the Indiana 
Academy of Science. ‘The whistle should 
bbe placed in front of the smokestack, he 
declares, sand should have a reflector 
behind it. In addition, it should be 
raised in pitch. 

Every time the ordinary locomotive 
whistle is blown it uses the steam pro 
duced by two pounds of coal. Professor 
Foley estimates that the ordinary loco. 
motive wastes 36 pounds of coal and 140 
pounds of water an hour in whistling, 
Since there are 65,000 locomotives on 
Class A railroads alone, the cost of 
blowing whistles runs into millions. 

‘Most of these whistles, Professor Foley 
claims, are from one to two octaves too 
low in pitch to be heard to the best 
advantage. Raising the pitch, he con- 
cludes, would mean smaller whistles and 
less steam consumption. 


Telegraph Poles Set Up 
by Machinery 


A MACHINE that not only bores the 
holes for telegraph poles, but also 
sets the poles in position, has’been per 
fected recently to save time and labor. 
With three men operating it, it is claimed 
to do the work of 60 men. 

‘The apparatus consists of a giant earth 
boring machine and derrick mounted on 
1a motor-truck. Driving force is applied 
to all four wheels of the truck, making 
it poasible to travel the roughest roads. 

Power for the boring machine is sup- 
plied by the truck motor. The machine 
—a giant auger—is mounted on a turn 
table so that it may be swung to any 
position. It will bore holes up to four 


eit 


feet in width and 10 feet deep in any 
kkind of soil, in from 134 to 10 minutes. 

In transport the boring apparatus folds 
back over the truck, while the derriek is 
carried at the side 


Invents Tear-Gas Device 
to Foil Mail Robbers 


OBBERIES of Uncle Sam's mail 
‘aafes soon may become a thing of the 
past if the invention of Dominic Ruff, of 
‘Youngstown, Ohio, is adopted by the 
U. 8. government. ‘As soon as a yegeman 
bogins to tamper with a safe equipped 
with the new safety attachment, the 
combination breaks open, the inventor 
claims, liberating a quantity of tear gas or 
‘other ‘chemical strong enough to over~ 
come the marauder oF put him to flight. 

This burglar lock will not operate, 
however, when the combination is being 
‘opened by the proper authorities in the 
regular manner, the inventor says, s0 
that there is no danger of an accidental 
discharge of the gases. 

‘The device consists of a very sensitive 
semicircle of light metal fitted in con- 
nection with the combination dial of the 
safe so that the device will give way at 
the slightest blow and free the inclosed 
chemicals. With certain minor changes 
the inventor claims the same principle 
‘ean be applied to doors of warehouses and 
other buildings where there would be no 
danger to persons in the buildings to be 
safeguarded. 

After reading of a recent mail robbery, 
Dominic offered the government the free 
use of his invention. It is now being 
tested. 
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Landing Electric Locomotives in Brazil 


WEEN slectric locomotives recently 
replaced steam engines on the 
Paulista Railway in Brazil, an enormous 
barge, equipped with a powerful derrick, 
was required to land the electric traction 
units from the steamship on which they 
hhad been shipped from the United States. 

In order to hold the heavy locomotive 
suspended in the air by a crane without 


tipping over the barge, unusual ballast 
‘was required. ‘The photograph above 
shows how this was accomplished, with 
the huge arms of the crane securely 
anchored at the back of the barge on 
which the power house served as ballast. 

Eight electric locomotives now do the 
work which formerly required 12 steam 
locomotives on this railway, 


Electric Drills for Planting Grape-Vines 


ONE sf the most ingenious uses for the 
portable electric drill was demon- 
strated recently in the fruit-growing 
territory of California, where a pair of 
‘automatic augers operating from one 
motor mounted on a small truck bored 
holes for 60,000 grape-vines in 10 days, 
resulting in a saving of $400 a day over 
hand labor. 

‘Six thousand holes three inches in diam- 


terand 18 inches danp were dus ench day, 
Each drilling required seven seconds. It 
was said the auger also crumbled the 
earth in a most satisfactory manner for 
filling the holes after the plants were set, 

By this new method only two men 
were required to drill the holes, while 
eight men followed with the plants, and 
the cost and time were greatly reduced 
compared with the previous method, 
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Contest Brings New Lumber-Drying Process 


NEW process of drying lumber, Mason of Bogalusa, La., is the inventor. 
designed to extract the pitch, in- ‘Two kilns are filled with freshly cut 
crease the value of the product, and cut lumber, through which live steam cireu- 
freight bills, recently was made available lates. " When the temperature in. the 
largely through a prize contest among kilns reaches the boiling point, additional 
employees of umber mills, William H, superheated live steam boils ‘off surplus 
eas moisture in the wood, drawing out much 
of the resins, and removing the turpen- 
tine in the form of a vapor. ‘The turpen- 
tine is separated readily after these vapors 
‘condense because it floats on the water. 

‘After 24 hours the lumber is placed in 
the usual progressive kilns to complete 
the drying. 

Above is a view of the dry kilns, sho 
ing pipes that collect the vapors contain 
ing turpentine, and carry them to the 
condensers, 


Many Photographs on 


MEE TIPLE portraits of one person in 
different poses, or of different 
persons, all on a single camera film, have 
been made possible for the amateur 
photographer by the recent invention of 
fan attachment that shields all but a 


© 


The 
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ight enters at 


New Movie Camera Takes 
250 Pictures a Second 


NEW high speed motion-pieture 
-amera recently perfected in France 
is said to be capable of taking 250 pictures 
‘second, or of making movies of a eannon 
ball in fight, 
Its said to be constructed on principles 


Loose Overshoes 


‘0 PREVENT loose and oversize rub- 
bers from slipping off the shoe at the 
heel, a neat fastener recently has been 
invented. It consists of a clasp, one end 
of which fastens to the upper edge of 
the rubber at the rear. ‘Through eyes 
at the other end is inserted an elastic 
band, which also is attached to a hook. 
‘This hook catches over the top of the 
shoe. Thus the rubber is held firmly, 
while the elasticity of the device prevents 
it from interfering with walking. 
The holder was invented by Rewel S. 
Rowe and George Winle, of Rutland, Vt, 


‘Taw world’s largest sea-going electric~ 
ally driven passenger liner, is soon to 
be built for service between San Francisco 
and Honolulu. 


a Single Camera Film 


narrow section of the film from the light. 
at each exposure, 

‘This device is attached in front of the 
lens and moves from one side to the 
other. It is automatic to the extent that 
the opening and closing of the shutter for 


entirely new to motion-picture machines. 
One of its unusual features is a flat mirror 
set in a socket that is attached to the 
camera lens in such a way that it ean 
be turned at any angle. ‘This mirror 
reflects images of the objects to be photo- 
graphed, and is turned by the operator 
to follow the movements of objects, such 
as birds in flight. Tt is arranged with 
geometrical exactness so that the focus 
of the lens is always at a correct angle 
with the mirror. 

M, Labrely, the inventor, believes the 
machine will catch details of swift move- 
ment that never before have been re 
vealed in the movies. He is shown in 
the illustration above with his machine, 
demonstrating the mirror attachment. 


Above: The device 


fone exposure ine 
tantly shifts the 
attachment to the 
correct position for 
the next exposure, 

In this way half 
a dozen different 
pictures can be 
made on one film, 


Courts General lete Co, 


Jointed Three-Car Trains to Handle Detroit Street Traffic 


OINTED trains of three cars each, 

supported by four trucks, recently 
‘were put in operation in Detroit, Mich., 
as a solution of the traffic problem on 
Woodward Avenue, said to be one of the 
most congested streets in the world, Two 
car trains of streetcars were found 


inadequate, and the track capacity would 
not allow ‘the running of more trains. 

‘The four trucks for the three cars are 
arranged so that one truck is at each end 


the center ear. This provides an unbroken 


passage between the cars at all times, on 
the curves or straightaway 
‘Only one trolley pole is used—from the 
roof of the rear car. Double sliding doors 
of each ear provide en- 
and the train eannot be 


Black Lilies from China for Your Garden 


LACK lilies” for American flower 
gardens are a possibility of the 
future, 

‘The Bureau of Plant Industry of the 
U. 8, Department of Agriculture is ex- 
perimenting with seeds of a small lily 
from 10 to 12 inches high, which grows 
in the Alpine Meadows of the Sila Pass 
in China, at an altitude of about 12,000 
feet, “It'is described by the bureau as 
“well worthy of eultivation on aecount 
of ite drooping, rich, purplish back, bell 
ped flowers, tinged with earmine, 
Witch re one ‘or two inches long 

‘This species was collected by J. F. 


Rock, collaborator for the bureau, during 
his recent exploration of the Yunnan 
province of China, 

‘The introduction of a number of other 
promising flowers and decorative shrubs 
for the American flower laver has been. 
announced by the bureau. Seeds have 
been received of the Corokia virgata, a 
slender branched shrub, from six tol2 feet 
high, native of the most northern part of 
New Zealand, where mild weather pre- 
vails. ‘The shining green leaves are downy 
white underneath, and yellow blossoms, 
about half an inch across, are borne in 
three-flowered clusters. 


Collapsible Basket Gathers Autumn Leaves 


"TO SIMPLIFY the task for gathering 

und disposing of drifted leaves in the 
autumn, a portable folding canvas basket 
‘on wheels recently has been invented, 


Below: Rein # pile of leaves inte. the un 
Richt. "The paar (ld 


‘The basket is constructed of a wire base 
frame and four side frames, all covered 
with canvas. The side frames are hinged 
to the base so that when released they 


= carpet on which 
ue leaves can be raked. 
When a load has 
been gathered, the sides 
are raised and fastened, 
the load is wheeled 
away to be burned. 
For this purpose a pair 
of long handles is 
provided, 


Improved Blowtorch Uses 
New Liquid Fuel 


DISCOVERY of & method of produ- 
cing practically pure butane, a new 
liquid obtained from natural gas, has led 
to the perfection of a blowtorch said to 
combine many advantages over the old 
type of gasoline torch. Chief of these is 
the fact that the new torch requires no 
pump and that it may be used in any 
position. The torch lights instantly, like 


as. 

Itheated above 34° F., the butane liquid 
reverts to a gaseous condition, When the 
torch is used upside down, the liquid tube 
automatically becomes the gas tube, 
feeding the burner orifice. 

‘The flame of the butane torch ia said 
‘to be nearly 600 degrees hotter than the 
gasoline flame. The torch bow! is made 
‘of seamless drawn steel and is filled with 
about one quart of butane from a check 
valve in the bottom. 

Below 34° F. butane becomes a clear, 
colorless liquid. 


7” 


“Talkless Phone” Invented 
by Deaf Mute 


NE of the most recent devices for use 

communication between deaf 
mutes is a ‘talkless phone” that conveys 
messages by means of an alphabet 
Printed on electric-light bulbs. As the 
‘operator presses the keys of a special type- 
writer wired electrically, the eorrespond- 
ing letters are lighted, ‘spelling out the 
message. 

‘The invention is the work of William E. 
Shaw, of Cambridge, Mass., who was 
stricken deaf and dumb by sickness at an 
early age. He has been working with 
electrical and mechanical devices most of 
his life, and claims that deaf mutes miles 
ll be able to “talk” with his 


Three Century Plants 
Bloom at One Time 


HAVE you ever seen a century plant in 
bloom? Comparatively few persons 
have; yet threo of them recently brought 
forth blossoms at the same time in Pasa- 
dena, Calif. 

‘The botanical name of the plant is 
Agave Americana, It has large heavy 
leaves ‘that end in spines to form 
guard for the stem. 

‘When the plant is beginning to bloom, 
the giant stem springs from the center, 

jooting up sometimes at the rate of 
1% feet a day, its smooth straight 
column resembling a mammoth aspara- 
us. At the top is a spread of smaller 
‘stems that carry many golden blossoms 
upon which bees, birds, and butterflies 
feast, Ita sap, leaves and flowers are all 
commercially valuable. 

‘The agave blooms only once in its life. 
‘When the flowers appear, the huge leave 
that have grown steadily for many years 
shrivel and droop. ‘The flowers are 
symbol of maturity that takes the life 
fui from the roots and nures the plant 
to die 

‘The tallest of the blooms shown in the 
picture below is 35 feet high. 
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New York Hotel Installs 
Radio Slot Machines 


At LONG BEACH, N. Y., is one 
‘of the first hotels to experiment 
with coin-operated wired radio apparatus: 
in its rooms as regular equipment for the 
use of its quests. When a quarter is 
inserted in a slot, a radio program can be 
Picked up any evening. | The receiving 
apparatus is equipped with either loud- 
speakers or ear phones, and can be 
plugyed into any lamp socket. 


Lightning Rolled in a Ball 


A, GOLDEN ball ftightning, one of the 
rarest of Nature's displays, was seen 
recently near Frankfort, Germany. The 
‘man who saw it reports that a golden rain 
‘seemed to break forth from the blue sky; 
then a globe of yellow light ssiled on 
ahead, trailing luminous rays. A clap of 
thunder followed. 

Little is known about these strange 
balls. Sometimes they float in at win- 
dows and attach themselves to metal 
objects. Occasionally they cling to hu- 
man beings, and will cause burns of 2 
severe nature. 


DOLLS mauio to look exactly tke the 

tte girls who mother them are an 
innovation among this year's toys, 
Artists model the heads of clay, cover 
them with stockinette, paint them, and 
attach silky goat's bar. 

‘Then, when the child has grown up, the 
mother’ has a life-long image of hee 
daughter. 


Tiny Compass Is New 
“Jewel” for Finger Ring 


FINGER ring with a tiny compass 

vet in place of a stone forms a 
novelty that is said to be useful not only 
to the hiker, but also to electricians in 
testing high-voltage lines and in examin. 
ing armatures and stators in motors to 
determine ‘their positive and negative 
poles. 

In appearance it is an attractive gold 
ring, with a little cireular window in the 
top’ through which the needle of the 
midget compass is easily seen, ‘The 
‘compass is rigidly constructed so that the 
jarring of ordinary wear as a finger ring 
‘will not impair its accuracy in any. 


way. 
It is said to be the smallest ring com- 
ass ever made, 
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Deer Takes an Auto Ride 


N THE woods near Sheridan, Ore., a 

couple of deer recently tried to cross a 
road on which an automobile was ap- 
proaching, One leaped and landed in the 
lap of the driver, and was slightly injured. 
‘The motorist drove the animal home 
with him, 


Folding Hat Umbrella Fits 
into a Handbag 


SUDDEN downpourof rain no longer 
need hold terror for the woman who 
is wearing an expensive new bonnet. 

Asa protection against showers a water- 
proof hat cover, recontly designed, may be 
earried in the handbag, quickly ‘opened, 
and tied over the head and hat. It is, 
made of heavy olled brown parchment. 
‘When closed, it looks like a neatly folded 
heavy envelope. Strings are attached to 
keep it from blowing off while in use. 
The protector may be used severai 
times if it is carefully dried after use. 


Prehistoric Creature Had a 
Three-Foot Skull 


ERE is a cost of the skull of the 
largest flesh-eating animal that 
existed in the prehistorie Eocene period. 
‘The photograph shows it in the hands of 
Dr. James Gidley of the Smithsonian 
Institution, Washington, D.C. 

The original skull, which is almost 
priceless, was found by an expedition 
under the direction of the institution into 
the heart of the Gobi Desert of Mongolia 
last year. Although more than five 
milion years old, no name has been given 
yet to this animal hy scientists. With a 
skull about three feet long, the entire size 
of this giant can easily be imagined. 


Skeletons 15,000 Years Old 


GEELETONS of three prehistoric Cro- 
Magnon men and one woman, be- 
lieved to have lived in southern France 
near Macon more than 15,000 years ago, 
‘were discovered recently by Prof. George 
Grant MacCurdy of Yale. All have 
square, receding chins, flat noses, and 
huge -ye -avit es. 


n 


Ancient Irrigation Plant 
Run by Wind Power 


PP cxamples of the comparative 
slowness and crudity of ancient tools 
and machinery still are found in many 
parts of China. One of these is a 
Frimitive sail windmill which is used to- 
day at Tientsin to lift water from a well 
for irrigation purposes, 

‘To obtain the power to lift the water, 
Iateen sails are fastened perpendicularly 
on @ rough, revolving framework, form- 
ing a very cumbersome wind machine to 
‘operate the hoist, 


Beavers Mend an Old Dam 
in Pennsylvania 


FISHERMEN visiting Moqueto Creek 
near Bellefonte, Pa., recently dis- 
covered that a colony of beavers, working 
quietly, had mended a breach in an old 
dam that had been in need of repair for 
several years, ‘The accommodating ani 
mals had made a good job of it, 

Another enterprising beaver colony has 
been at work on a dam in a ereek running 
through the yard of a residence within the 
city limits of Duluth, Minn, ‘The owners 
have been too interested watching the 
work to interfere, 


An Odd Indoor Garden 
Can Be Made Easily 


NOVEL form of indoor gurden that is 

inexpensive and attractive may be 
made from a ripe pumpkin, gourd, or 
vegetable marrow. 

Grains of wheat or oats and other seeds 
ished into the outer skin over the 
entire surface, ‘They should be em 
bedded only half way. ‘The vegetable 
then should be hung in a light, warm 
room, where the grains soon will be found 
to sprout freely, as shown in the photo- 
graph, The plants will grow without 
water, because the natural juice of the 
fruit supplies the moisture necessary for 
their sustenance, 


n 


Life-Boat Launching Made 
Easier on New Ship 


“THE dlficulties usually encountered in 
uttempting to launch life-boats from 
the upper decks of steamships in heavy 
seas has Jed to an unusual new arrange 
‘ment for installing the boats nearer the 
surface of the water. 

Instead of being suspended from davits 
fon the upper decks, the life-boats are 
placed in niches in the sides of the vessel 
just below the main deck. This new plan, 
hhas been incorporated in the liner 
Catalina, recently built for intercoastal 
trade in'the Pacific, It is said not only 
to make the boats more accessible to 
passengers in emergency, but to afford 
freater safety in lowering them, 

‘The accompanying photograph shows 
the Catalina on her maiden voyage, 90 
days after she was launched at a ship- 
building plant at Los Angeles, Calif 
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Hangs by Feet on Aerial Merry-Go-Round 


[ 


if 


HANaiNaby 
his feet and 
whirling in dizzy 
circlesonanaerial 
4 ‘merry-go-round, 

anacrobatnamed 
“Mirano” per- 
forms one of the 
most perilous 
stunts ever at- 
tempted, at 
Southend, near 
London. 

The man 
“works” at one 
end of a high re- 
volving beam on 
a ateel tower. 
‘The crosspiece is 
revolved swiftly 
by an airplane 


at the other end. 


A Vast Army of Centipedes on the March 


E migration of a vast army of 
housand-leggers,"” marching through 
the desert, is the unique sight reported 
by Professors J. M. Thuringer and 0. B. 
Jacobson of the University of Oklahoma, 

‘They were driving through a desert 
stretch in New Mexico, when they ob- 
served small black objects along their 


path. When these became so numerous 
that the wheels of their Ford ran over one 
every yard, they stopped to examine them. 
‘The creatures proved to be large centi- 
pedes, all apparently moving in the same 
direction, What they were doing in the 
desert, where they came from, and where 
they were going, remained a mystery. 


Largest Hen’s Egg Weighs Eleven Ounces 


HAT {a believed to be the largest 
exe ever laid by a hen recently 
‘came into the possession of the Poultry 


Department of Oregon Agricultural Col- 


lege. ‘The egg weighs 11 ounces and 
measures 8} by 11 inches in circum- 
ference,five 


times the cireum- 
ference of an or- 
dinary egg. It 
is about 434 
inches long, or 
twice as long as 
the average hen’s 


land Red, and its 
proud owner is 
S. T. White of 
Corvallis, Ore. 


“Steering Wheel” for Sled 
also Is a Brake 

NEW attachment for the chil 
coasting sled serves not only as a 
‘means of steering and braking, but also 
ids in propelling it. It consists of a 
ivoted vertical rod mounted on the for- 
rard part of the sled and fitted with a 
‘cross-bar handle at the top. ‘The bottom 


Steering post and brake in one 


‘end of the rod is pointed and tipped with 
metal. The sled may be stecred by 
moving the handle from side to side. 

‘The rod will act as a brake when 
pushed down firmly into the snow. By 
moving it forward, thrusting it down- 
‘ward, then pushing the point back by a 
forward movement of the handle, a child 
may propel the sled forward without 
using his feet for motive power. 


Bottle Sets Speed Record 


“THE speed record for floating bottles 
is said to have been broken by one 
that was thrown overboard from a U. 8. 
Hydrographic Survey vessel and was 
picked up recently by a French mer- 
chant. It had traveled approximately 
1500 miles in 328 days. 

The bottle, sealed and stamped by the, 
U.S. Navy, contained a parchment giving 
the name of the vessel from which it was 
dispatched, the latitude and longitude, 
and a request to return 
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as 


heel Hew off, the camera caught this remarkable photograph 


B 


Camera Clicks as Axle of 
Racing Car Snaps 


NE of the most remarkable accident 

pictures ever taken, showing the 
rear wheel of a racing car in midair after 
leaving the axle, was snapped recently by 
1 photographer in Wales, 

Raymond Mays, a race driver, was 
piloting the car at 4 speed of 60 miles an 
hour, in a speod hill climb held at Caer- 
philly, near Cardi, when the rear axle of 
his car suddenly broke, throwing the left 
rear wheel high in the ai 

‘At this instant the camera shutter 
clicked, and the photographer obtained 
the unusual photograph reproduced at the 
left. Notice the wheel whirling in the 
air, as the driver turns to see what has 
happened. 

Fortunately, the ear kept on the roud 
and Mays was able to come to a stop 
without injury to himself. ‘The car was 
only slightly damaged, 


Lamp Pedestal Serves as World’s Largest Steer Weighs 2834 Pounds 


Radio Loudspeaker 


OP.THE many types of radio lamps de- 
med in recent months, one of the 
most ingenious uses the pedestal of the 
Tamp as'a loudspeaker horn. 
‘The head phone is placed at an opening. 
in the bottom of the pedestal, as shown in 


‘The head phone inserted im the lam 


the accompanying photograph, and the 
sound is carried upward and amplified 
through the hollow pedestal. At the top 
jun is reflected by the shade, which 
ped like an inverted bowl. 

‘The lamp contains two light sockets 
and is wired so that it can be used 
simultaneously for lighting a room and 
for bringing in broadeast music and enter- 
tainment. 


New Uses for Castor Oil 


AILWAY chemical engineers have 
produced a special lubricant from 
castor oil, which now is being used 
‘great suecess on the Chinese Eastern Rai 
‘way, according to reports. It is said to 


be economical and efficient as a car 
lubricant. 


China it is used also as food. 


STEER taller 
than a man, 
and said to be the 
largest in the 
world, was one of 
the" interesting 
exhibits at the 
British Empire 
Exhibition 
at Wembley, 
England. 

‘The steer is a 
pure Durham, and 
was raised on a 
ranch in Alberta, 
Canada. He 
stands 18" hands 
high, is 1034 feet 
in girth, and 
weighs ‘2834 
pounds—nearly a 
ton and a half. He was the center of 
much interest from cattle experts and 
curiosity seekers. 


‘The giant steer on exhibition. 


Comparison with the man in the 
photograph gives an idea of the immense 
proportions of this magnificent animal, 


Whale Is Model for Unusual Speed Boat 


ESEMBLING a whale o submarine 
‘in appearance, when out of water, a 
new type of speed boat under construc- 
tion in England is expected by its de- 
signers to set new speed records when it 
is tested soon on the Thames River. 
‘The lower part of the hull is of hydro- 
plane design, with lifting step to raise 
the hull when the boat is traveling at 
igh speed, and to decrease the water 
resistance. 


The deck work is streamlined. For, 
speed driving in heavy seas, the pilot is 
almost entirely inclosed. Only his head. 
is exposed above the rounded deck. 

‘One of the many novel features of the 
boat is a tail plane fitted across the 
rudder just above the propeller. This 
plane is designed to function in connec- 


tion with the gliding step under the hull. 
A 450-horsepower engine is expected to 
propel the craft at record-breaking speed.. 


“The sovel 


‘speed boat as It appears high 


‘and dry, showing its whale shape 


” 


‘An antislare protector attached to, the 
‘Tindahiel, "The ‘dever looks. beneath it 


An Anti-Glare Eye Shield 

PROTECTION of the driver's eyes from 

the glare of sunlight during the day, 
and from bright headlights at night, is 
claimed for a new non-breakable shield 
that is hung from a awifging arm at 
tached to the top of the windshield. It 
is said to diffuse the brightest light to a 
soft, blue glow. 

Instead of looking through the pro- 
tector, the driver looks under it, or to the 
right of it. For this reason the lower 
‘edge in cut diagonally, as shown in the 
photograph above. 
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Sidecar Motorcyle Is Fire Engine 


SPEEDY and serviceable portable 

firefighting apparatus recently de- 
vised is mounted on a special motorcycle 
sidecar. The outfit consists of an inclosed 
‘two-eylinder gasoline pump mounted 
‘over a case containing lengths of coiled 
hose, morales, chemical extinguishers, and 


and forest fire ser~ 

‘The linen fre 
hose, 124 inches in 
diameter, Is con 
structed to stand 
working presure of 
200 pounds a square 


inch, or a bursting pressure of at least 800 
pounds a square inch, 

‘The outfit may be set up and pumping 
started in a very few minutes, and is said 
to be capable of sending a 50- to 60-foot 
stream through four lengths of hose, each 
of which is about 500 feet long, 


New Snow-Plow Attachment for Tractors 


FPOR the speedy removal of drifted mow 
from country roads, as well as from 
city streets, an ingenious new snow-plow 
attachment for Fordson tractors has 
been perfected for service during the 
coming winter, 

‘The design of the plow is said to enable 
& Fordson with a crawler tread, or 
weighted, tired wheels and chains, to 
maintain'a xpeed of 115 miles an hour in 


fa snow depth up to 215 feet, clearing 
ingle track down to two inches ab 
the road murfaee. An ingenious pivote 
anchorige eauses the plow proper to rise 
fand fall with surface irregu 


iti 
Power is transmitted through 
heavy propeller shaft and 


universal joint to a pair of 24-inch face 
gears carrying the rotary plow. ‘The pro- 
peller of the plow is of heavy age steel. 
Tt has an auger-shaped center, which 
bores into the snow, and vanes of unusual 
pitch, which suck and whirl the snow 
through a short blow tunnel to the side of 
the road for a distance of 80 feet. For 
city work, the plow can be adjusted 

simply to shove 
the snow to the 
gutter at the side, 


Auto Drives a Houseboat 
on Lake Michigan 
RESIDENTS slone the north shore of 

Lake Michigan ‘near Chicago were 
‘startled not long ago by the appearance 
of « palatial houseboat that traveled at 
an unprecedented speed for such a craft, 
Yet produced no noise nor smoke to indi: 
‘cate the presence of an engine aboard, 

‘The mystery was solved when the boat 
put to shore, It was found that the ca 
bwned by a Chicago busier, was driven 
by" his automobile, which was. placed 
ingeniously on the aft deck between two 
paddle whee 

"The owner enjoys motoring on the 
water, ar well as on Tandy imply by driv 
ing his car aboard the boat on « gang: 
plank. 

“The automobile is guided along grooved 
runways to a postion between two eight- 
Toot paddle wheels, where it in anchored. 
‘The rear axle then is jacked up to lift the 
tires free of the deck, and the engine 
connected with the ‘paddle wheels by 
means of link chain ‘belts running bee 
{reen spurred sprocket wheels attached 
to the rear hubs of the car, and larger 
procket-wheels keyed to the ends of the 
Paddle whee! shafts. ‘The attachment, it 
Weauid, ean be completed in 10 minutes 


PopuLaK SciENCE MONTHLY will be 
glad to furnish a list of radio and tool 
manufacturers, whose products. have 
been approved by the Popular Science 
Insticute of Standards. 
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The Largest Tractor in the World 


N THE forests of the Northwest the 

tractor is demonstrating its ability to 
take the place of the horse-drawn lumber 
wheels. ‘The usual practice, after the huge 
trees are cut down and stripped, has been 
to haul away the logs by suspending one 
end of them between two large wooden 


wheels while teams of horses drag them, 

To do this work faster and more effi- 
ciently, a huge tractor, said to be the 
loftiest’ in the world, was constructed. 
‘An enormous log may be suspended 
beneath it. ‘The tractor is so tall that a 
Ford car can pass beneath it with ease, 


Leena 
aA 


/ ms 


‘The logging tractor, showing Its tremendous size compared with that of man 


New Mail Trucks Armed like Fortresses 


EAVILY armored mail trucks, which 

‘are declared to be virtually bandit 
proof, soon will be put into service by 
the Post Office Department in every city 
of the United States where a Federal 
Reserve bank is located, according to a 
Fecent announcement by Postmaster- 
General New. 

Seven of these trucks, with bullet-proof 
bodies and steel-protected windshields, 
already are in operation in two or thre 
‘of the larger cities, the postmaster said. 
Ench truck is manned by a driver and 
two guards. ‘The steel sides of the body: 
contain bullet-proof shutters, affording 


vantage points for a hot return of rifle fire 
in case of an attack by bandits. Steel 
doors and a tail gate that unlocks only 
from the inside, add to its impreg- 
ability. 

Another interesting feature of these 
traveling fortresses is a siren that blows 
‘8 shrill blast in case of emergency, and 
automatically continues to sound the 
alarm until assistance arrives. 

Recent tests of the trucks at Fort 
Myer, Va., are said to have demonstrated 
their effectiveness. They were designed 
as a result of a series of daring mail 
robberies 


Six-Wheel Auto-Bus 


VEHICLE that is said to mark a 
revolutionary step in the develop- 
ment of truck and bus manufacture has 
‘been designed by engineers after exhaus- 
tive tests, It is a new six-wheel auto-bus, 
driving and braking on the four rear 
wheels, which are assembled in one ut 
similar to the trucks on railway cars, It 
has « seating capa 
city of 27 paswon- 
gers and is said to 
oad impact 
rth of that 
by the 


toner 
produce 


Seats 27 Passengers 


ordinary four-wheel bus, giving greater 
riding comfort over rough roads. 

‘The makers claim it embodies more ad- 
vantages than any previous type. Charles 
M. Schwab, one of the country’s leading 
financiers, is chairman of the board of 
directors of the Philadelphia corporation 
which is manufacturing the new vehicle, 


Fifth Wheel for Parking 


‘0 PROVIDE easy egress from a 

parking space where other cars 
before and behind do not allow enough 
room for backing and turning, Ingemar 
K. Rystedt of Dayton, Ohio, has 
vented an unusual spare-wheel attach 
ment that may be lowered to the pave- 
ment for wheeling the end of the car 
sidewise so that it may be backed into 
the street. ‘The spare wheel is mounted on 
‘special carrier equipped with a specially: 
designed jack. Power is transferred to 
the fifth wheel by cable and pulley. 


This Gas Can Won't Spill 


Theflexibie 
howe nowt of 
Mes tanking 


GASOLI 
ean de 
essentially for 
is a handy 
article for every- 
y use, It is 

ided with a 
flexible tube tha 
per 
ing, without spill- 

where. the 


nits easy fill- 


ing, 
gas tank is hard 
to reach. Each 

dof the tube 


Under-Water Monoplane Is Designed as a Speedy War Machine 


SPEEDY submersible aquaplane is 
the latest proposal for a new type of 
war machine, Judging from successful 
performances of miniature models the 
machine is said to be capable of perform- 
ing under water all the tricks that an air- 
plane does in flying. 
‘Three of the models are shown above. 


‘The design of the aquaplane, which 
would be useful for naval bombing and 
bias ray ae 8 nee 

except that the major wing slants 
Rownvard hatwed of ureerd. "Tks craft 
‘would be lighter than water, so that it 
‘would rise if the motor should fail. In- 
creasing the speed and adjusting the rud- 


der would submerge the craft, Wheels 
would allow it to cruise along the bottom. 
‘The motor power would be electric, 
Cruising vision would be furnished by a 
periscope. The pilot would be seated 
under a dome’ provided with hatch and 
ts. Oxygen cylinders would be 

used for & prolonged stay under water, 


From Speedboat to Plane 
on Swinging Ladder 


“THE thrilling feat of transferring from 
‘a speeding motorboat to an airplane 
flying just above it was achieved at 
Coronado Beach, Calif., recently by 
Floyd Parsons, a daring stunt performer. 

While the bout was speeding nearly a 
mile a minute the plane eame up from be- 
hind, dangling a rope ladder from its 
under carriage. Parsons, poised on the 
tern of the boat, grabbed the ladder as it 
passed, and climbed to the plane as it 
rushed through the air. 


Rear-Vision Mirrors for 
Safety in Flight 
‘0, AVOID collisions in. midair the 


U, 8. navy is now equipping its 
planes with rear-sight mirrors very much 


“The daredevil, grasping a swinging tndger, climbs from speedboat ¢0 plane 


like those used on automobiles. It is 
attached to the fuselage at the side of the 
cockpit, where the pilot may get a clear 
view of the sir behind without turn- 
ing his head. The upper view shows 
the mirror, and the lower view what the 

‘mirror showed 
the pilot when 
this pieture was 
taken. 


Ravio equipped 
‘seaplanes. carry- 
ing observers are 
cooperating with 
a Hiquor-running 
fleet’ on Puget 
‘Sound, according 
to reports from 
Seattle, Wash. 
‘The planes, it is 
said, keep the 
members of the 
fleet informed of 
the approach of 
government 


{rum 
chasers. 


Dreadnought of the Air 
Launched in England 


REAT BRITAIN’S first dreadnought 

‘of the air, said to be the most power= 
fal single-engined airplane in the world, 
recently made its first test flight from 
Brough airdrome. ‘The huge plane mea- 
sures 88 feet from wing tip to wing tip. 
It is 54 feet long and 19 fect high. It 
fs driven by a 1000-horsepower Napier 
Cub engine. Although thie power plant 
has 16 cylinders, it weighs only 2200 
pounds, A locomotive developing the 
same horsepower weighs more than 
147,000 pounds, 

‘Some idea of the huge proportions of 
the machine may be obtained from the 
fact that its single propeller is more than 
114 times the size of « large billiard table. 
‘The tail alone is as large as an ordinary 
scouting plane. The plane is capable of 
carrying about three tons of bombs or 
torpedoes. 

In spite of its great size, the test pilot 
of this great war monster declared the 
air leviathan was as easy to handle as a 
small, light plane, 
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This Mammoth Aerial Freighte: 


States, in recent 
tests at Mitchel Field, L. T., rose with a 
full load to w height ‘of 4200 feet in 10 
minutes, and remained in the air for half 
an hour. 

‘The machine is a Remington-Burnelli 
plane, carrying two Atlantic motors 


especially imported from England. ‘They 
are 550 horsepower each, and are said to 
bbe capable of driving the ship at a speed of 
from 100 to 110 miles an hour. The wing 
spread is 86 feet, almost equal to that of 
the Barling bomber, the largest army 
plane. The tires are 54 inches by 14 
inches, the largest in use. 


© Can Carry Two Automobiles 


‘The weight of the plane unloaded is five 
tons, and six tons with fuel and pilot. It 
‘can carry three tons of freight, the equiva 
lent of about 40 persons, and a crew of 
three. 

Two automobiles can be transported 
it the “bodies “are demounted from 
the chasses, 


A Helicopter Upset—He 
Forgot It Was Tied 


VIATION enthusiasts at Vache 

Noire, near Paris, got a thrill ree 
cently at the expense of the plucky pilot 
of helicopter who forgot to untie his 
machine before trying to ascend. 

‘The name of the aviator is M. Douhoret. 
He christened his queer vertical flight 
machine “Sandow.” He stepped in, 
pushed the controls, started the motor, 
and quickly rose about three feet, when 
the anchor rope suddenly jerked bim 
back to earth, causing the machine to turn 
over in an undignified forced landing. 

‘The photograph above shows the ma- 


Interurban Air Service 


AN AGLMETAL sirplane with sound- 
root cabins, fitted like a sleeping. 
car, with tables, reclining chairs, and 
other conveniences for eight passengers, 
hhas been making round trips between 
Chicago and Detroit during the last 
month or so. Before long, airplanes may. 
be rivaling railroads and ships in the 
transportation of freight and passengers. 


Automatic Air Pilots 


‘ORE and more the human factor i 

the safe operation of heavier-the 
air machines is giving place to automatic 
control. Remarkable progress in the con~ 
trol of pilotiess planes by wireless was 
reported recently by the British Royal 
Aircraft Establishment, which also. is 
experimenting with the launching of 
‘winged bombs from aircraft in flight and 
their control for a limited distance to 
the desired object. 

In addition, a German scientist re 
cently reported the perfection of a new 
steering device for planes, designed to 
‘male pilots independent of darkness, the 
invisibility of the earth and horizon, and 
other similar factors, 

Rapidly the last remaining hazards of 
air transportation are being eliminated by 
science, as demonstrated by the success 
of coast-to-coast air-mail service. 


Baby Planes Meet in Long-Distance Race 


REAT interest was aroused by the 
recent Airplane Classic held in 
France especially for small machines. 
Some of the finest and smallest models of 
the entire country participated. The meet 
consisted of a race around France. 

‘The top photograph shows Paul Car- 
rier and his small airplane with which he 
was leading the field at the time he posed 
for the picture. ‘The bottom view shows 
C. Ratabel and his 
tiny Bleriot plane, 


From Boston to 
New York by air 
plane in 58. min- 
utes was the re- 
markable «record 
recently set by 
Lieut. R. C. Mof- 
fatt, USA. He 
covered the round 
trip—a distance of 
365 miles—in two 
hours, 12 minutes. 
By train the trip 
would take about 
10 hours. 


* 
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Lifelike Ball Games on the Screen 


EVERY play of 
‘a baseball 
game isreproduced 
in moving figures 
‘on the sereen by 
new  electriclight 
apparatus recently 
perfected by 
George S. Coleman 
of Washington, 
D.C. He claims 
it is the most com- 
plicated device of 
its kind ever built. 

‘On the sereen is 
‘@ reproduction of 
a baseball dia- 
mond, with the 
players in their 
vositions, and the 
qrand stan 

owded with 
spectators. Buck 
of the sereen is an 
intricate arrange- 
ment of electric 
lights, 

‘As the plays are 
received by. tele- 
graph from the 
‘scene of the game, 
they are transferred into action 
light bulbs and thrown on the 
rcreen. No announcements are necessary 
during a game because every incident 
the game is shown, including ump) 
decisions, throwing the ball, hitting th 
Dall, stealing bases, and sliding, 

Construction of the apparatus required 
10 years, Nineteen thousand feet of 
wire and 400 electric bulls are used to 
show the players’ movements 


Know Your Car 


NE of the important, points of 
wear in your car that often 
‘unheeded, yet that, if neg- 

seted, may cause serious trouble, 
inthe mechanism of the front 
wheels. Symptoms that give warn- 
ing of trouble are wabbly wheels, 
hutrd steering, vibration, and ex: 
cessive or uneven tire wear, 

If the wheels are wabbly, the 
wheel bearings may be loose: To 
test for this, drive a wedge-shaped 
block between the end of the axle 
and the spindle so that the loose- 
eas in the latter will not be at 
tributed to the bearings. If the 
hearings ‘are, ‘badly wor, they 
should be replaced. 

If the wheel is out of true, this 
may be measured by holding the 
end of a Tule close to the side of 
the tire while the wheel is slowly 
turned. At points where the wheel 
is out of true, the tire will touch 
the rule. - 

Tf the rim has shifted on the felloe 
—where the spokes join the rim— 
they may be re-alined by hammer 
ing on the rim with hammer and 
block of wood. 

If the wheels are too far apart 
at the bottom when the wheels 
{Hemselves are true, the axle may 

sprung or the steering knuckles 
bent Hither defect will cause 
‘extreme wear to the tires. 


How Forests Are Planted 


JN THE Adirondack Mountains, N. Y.. 
fare areas where trees must be trans 
planted from nursery beds because 
scattered seed will not grow. ‘The work 
of reforestation is done by large crews of 
planters employed by the government, 


‘who advance over the field in two long 
lines. ‘The men in the front line dig holes 
for the seedlings. ‘Those in the second 
line follow, carrying the seedlings in 
buckets, where they are kept moist until 
planted, 

In the United States are 81,000,000 
acres of land that cannot grow trees’ 
without being restocked by man. So far, 
only 1,500,000 acres have been re 
planted. 


Pictures Sent Over Wires 
in Eight Colors 


A FEW months ago considerable in- 
terest was aroused in the acientifc 
world when engineers of the American 
Telephone & Telegraph Company and 
‘the Western Electric Company demon- 
strated a speedy, commercially practical 
‘method of transmitting pictures by wi 
Now, by the same process, pictures in 
ight colors are. transmitted and. repro 
eat with entire fidelity, within an 
our 

"This remarkable uso of the trans 
mitting ‘mechaniam ‘was ‘suggested by 
‘Stephen Horgan, of New York, a pioneer 
in periodical ilustration and the inventor 
of method of picture transmission that 
‘was sed. successfully on the Adantic 
ave between London and New York 
18 

‘The transmission of colored pictures 
is effected by a method resembling that 
used in printing pictures in colors, ‘Three 
pictures are sent over the wire. From 
one all colors except red have been 
‘screened out; from the second all colors 
‘except blue; from third all colors: 
except yellow. The pictures trans 
mitted and received in black and white 
‘by the usual process, Then, when re- 
ceived, the original colors are restored, 
and the result is a picture that contains 
not only the three primary colors trans 
mitted, but five other intermediate tones, 
just as in color printing one color plate 

‘superimposed ‘on the printing of 
‘other color plate. 

‘The transmission of colored pictures 
was undertaken merely as a laboratory 
‘experiment, but the engineers who de- 
veloped the process say that it is fraught 
with practical possibilities such as the 
identification of criminals, or stolen prop- 
erty, as jewels and paintings, 


Alchemist Makes Gold from 


HE manufacture of a dollar's worth 
of gold from mercury has been 
achieved by a modern alchemist, Protes- 
sor Miethe of the Berlin Technical Sehool, 
according to recent reports from Germany. 
In the light of modern scientific know- 
ledge about the structure of matter, 
scientists are practically agreed that such 
cannot be called impossible. Yet they 
point out that the experiment ean hardly 
be said to have immediate economic 
value; for that dollar's worth of gold was 
produced ut a cost of $60,000, or at the 
rate of more than $2,000,000 a pound! 

‘The process is reported to consist of 
subjecting the quicksilver to tremendous 
heat in an electric furnace, It is said to 
have been discovered during an experi- 
ment in which a mirror, backed with 
quicksilver, ‘as exposed accidentally 
for a long time to a very hot flame. 
Specks appearing on the mirror suggested 
the change to gold. 

‘The experiment apparently was based 
fon the theory of modern science that 
the difference between various 
substances is due to differences 
in the arrangement of the elec 
trons composing their atoms, and 
that the application of excved- 
ingly high temperature to a given 
substance, such as gold, would 
dislodge one or more electrons 
from each atom, producing an 
entirely different substance. 

If quicksilver could be trans 
formed cheaply into gold, it un- 
doubtedly would revolutionize the 
world's currency, for at present 
prices quicksilver is worth less 
‘than a dollar a pound, while gold 
is worth about $330 a pound. 


A New Kind of Bread 
Made with Cocoa 


[S,ENCLB SAM'S bakeshon in 
the Department of Agricul- 
ture’s Bureau of Chemistry, ex- 
perimenters recently developed 
‘4 new cocoa bread that soon may. 
find a place on your dinner-table. The 
bread has a de- 
cided favor of co- 
coa, and is said to 
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cy 


Quicksilver 


keep fresh longer 
than ordinary 
bbread. The recipe 
consists of substi- 
tuting cocoa for 
from eight to 10 
per cent of the 
our in any good 
bread formula, and 
omitting shorten 
ing, which is sup- 
plied by the cocoa. 
Sugar and cocoa in 
equal amounts are 
used, making the 
baked loaf dark 
brown in color. 


‘The experimenters believe their new 
product will become increasingly popular 
in American households, and that it will 
be found pleasing to most tastes. 


Rev, Francis A. Tondort, S.J., noted selamologist, with the new earthquake-recorder 


New Instrument to 
Detect Quakes 


REATER accuracy than ever 
before in detecting and re- 
cording earthquake shocks is 
claimed for a new seismograph 
recently completed at Georgetown 
University, Washington, D.C, 
‘The instrument was ‘construc- 
ted under the dirvetion of the 
Rey. Francis A. Tondorf, 8. J., 
‘one of the world’s foremost seis 
mologists, and it is declared to be 
the finest instrument of its kind 
in North America. It is known as 
4 Galitizin vertical seismograph, 


How Much Do You 
Know about Science? 


‘The twelve questions printed 
below were selected from hundreds 
of questions asked by our readers, 
How many of them can you unswer 
correctiy? 

Here's a chance to test. your 
knowledge of fundamental facta of 
science, “Answer the questions, a8 
Trex you can, then turn to page 160 
Bhd dee Now neurly' you were right. 

1. Why is aale needed in food? 

2: How do we know that the 
‘earth in slowly shrinking? 

ae Mie electricity form of 
matter 

a" How were the Pyramids 
built? 

3. Can you make boiling 
water any hotter by turning om 


ny why 
‘8. How do muscles exert 


power? 
9. What is the difference 
between positive and negative 
electricity? 
10. Is'a stone alive? 
AI. How are carried 
along the nerve fibers: 
12. Why do people wear 
Jewelry? 


Man Beats Horse 


[NA recent sxeday ru 
race between a horse and 
‘a man at the Crystal Palace, 
London, England, the man 
won a decisive victory. 

‘The human contestant was 
©. W. Hart, famous long- 


al 


distance runner, now 59 years old. The 
hore was ‘“Hauey Lasiy," ridden by 
Jockey Arthur Nightingale. 

‘The race revealed the surprising fact 
that a trained runner has greater endur- 
ance than a horse. Both horse and man 
ran for 10 hours each day. At the end of 
the fifth day, the horse was withdrawn. 
Hart won by'eight miles. ‘The total dis- 
tances run were: Hart, 345 miles; horse, 
837 miles. 


Brush and Comb Combined 
in New Patent 


WEAT is sai to be the first and only 
existing patent on hair combs has 
been issued for a combination brush and 
comb in one. 

Brushing bristles protrude laterally 
from holes in the sides of the teeth of the 
‘comb 4o that a stroke combines the action 
fof both comb and brush. The teeth are 
set farther apart on one half of the comb 
than they are on the other, so that the 
‘coarseness and fineness of the usual comb 
are retained, 


~~ 


Combing and brushing in one operation 
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in Six-Day Race 


stoeraph at the 


Typist’s Copy-Holder Has Magnifying Glass 


A COMBINED copy-holder, sight 
reader and spacer for the type 
writer is the invention of George C. 
Hohein, of Clarendon, Va. Depressing 
the spacing bar shifts the copy-board, 
bringing a new line into view before the 
operator. 

‘A magnifying glass suspended in front 
of the machine permits the operator to 
watch her notes without straining her 
eyes. The device also allows the stenog- 
rapher to sit in a natural position with the 
copy directly before her rather than down 
at one side. 


Airplane Made of Paper 
AVY experts recently began a series 
cl taste with n now Lind of silane, 
‘the fuselage of which is of paper com: 
Porition, If the tests prove, succesful, 
other similar planes will be ordered. 


Trousers Kept Pressed in Handy Suitcase 


Is “Eat and Run” Habit 
Making Us Small? 


WE the modern quick-lunch coun- 
ter and the “eat and run’ habit 
make America a nation of diminutive 
people? 

Doctor John Harvey Kellogg, dictist 
and superintendent of the Battle Creek 
Sanitarium, Battle Creek, Mich,, is one 
who believes so. Doctor Kellogg sa} 

“The stature of the American people 
has dropped two inches in the last 60 
years, due to the modern American cus 
‘tom of bolting food as pythons do. 

The American public give little or no 
thought to the proper consumption of 
food. Our modern business activities are 
s0 hurried and intense ax to allow no 
consideration for the most important 
element of healthful living—the proper 
selection and careful mastication of food 
consumed. 

“A height in stature of over six fect 
prevailed in the early sixties; today the 
average normal height of the American 
People is much below six feet, a condition 
attributable to our modern ‘quick-lunch 
counters and hurried mode of living,” 


“TROUSERS are treed of wrinkles and 
Jeept creased, it is elaimed, if they are 
lettin this pressegrease.. Tis abaped Ike 
and haw two hinged ends for 

al of the clothes. Still 

fiber plates with metal cross stripe and 
Uhumb-serews apply premure to the 


trousers 
pairs of Srousers can be carried in 
atone tine. "Phe plates that hold 
them slide in and 
‘out of the case like 
drawers, so that it 
in eany to got at any 
one of the pairs of 
trousers without 
disturbing the 

others 
Ench of the avta 
of pressing plates is 
fitted with « handle 
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Are You Growing Deaf and 
Don’t Know It? 


Try these easy tests on yourself—Important facts you should 
know about your ears and how to care for them 


tions for the Hard of Hearing, the work 
of which is largely along the lines of 
preventing deafness and rehabilitating 
the deaf mentally, socially, and eco- 
nomically.—The Editor. 


WAS on the porch of 

my lakeside home 

when a girl and man 
passed me in a rowboat. 
‘The irl was doing the 
talking 

That poor girl is deat 
I suid to my wife. 

“How could you tell 
that at such a distance?" 
she inquired, 

“That's easy. Her 
voice is pitched too high 
and she is talking about 
‘two degrees louder than 
she should.” 

“How sad!” 
marked. 

“Yes, it is aad,” I replied em- 
phatically. “That young itl 
knows she can’t hear well, butabe 
fs trying to hide the fact. She 
doesn't realize that if she neglects 
thoue ears of hers, ahe probably 
will become hopelessly deaf in a 
few years. The worst of itis th 
‘she might have prevented this 
trouble—at least her parents might 
have helped her prevent it—i 
they had begun treatment at the 
proper time,” 

No doubt, like my wife, you 
sympathize with the girl in the 
rowboat; but what about your 
‘own ears? Are you certain that 
you, too, may not be headed for 
the ‘tragedy of deafness? Did you ever 
try to find out just how well you ean hear? 


she re- 


D2 x01 know that if you would tose 
‘your ears occasionally you might 
wwe yourself untold trouble and misery 


‘There are human 
voices around you. ‘These are sufficient 
for simple ear tests. In addition, you ean 
fo to a competent aurist, if you are not 
sure your ears are all right, and have 
them tested with tuning forks and other 
scientific paraphernalia. The trouble is 
that most people are indifferent until it 
is too late. 

Suppose we look at some startling 
figures: 

Tt has been ascertained that one out of 
every 10 persons in the world has a defect 
in hearing in one or both ears! 


More than 100,000 persons in New 
York City alone are suffering from defects 
in hearing sufficient to handicap them 
either socially or economically! And 

conditions in New 
York are typical of 
those in other 


of our large cities. 


A simple way to 
waren. We you 


chances ore your hearing 


If you are not hard of hearing, it will be 
difficult, perhaps, for you to appreciat 
the tremendous obstacles that confront 
those unfortunates who are. But listen 
to this one experience: 

‘A young woman walked into the rooms 
of the New York League for the Hard of 
Hearing the other day to ask advice and 
to seek aid in finding a job. She had 
been a stenographer. Gradually she had 
noticed that it was becoming increasingly 
difficult for her to understand dictation. 
Singing noises in her ears had given her 
the “‘jumps,” and often had kept her 
awake at nights. 

‘Tears ran down her cheeks as she told 
her story. An attack of measles in child- 

hood had affected both ears, but when she 
recovered and returned to school she 

in't realize that her hearing was dif 
ferent from that of the other children. 


Iheae the watt tick sn feet away. the 


Sometimes when the teacher placed her 
far back in the room, she couldn't hear 
‘what the teacher said, but no one seemed 
to think anything of that, When she 
was eighteen years of age, she went to 
work as a stenographer. She was now 
twenty-four. 

T don't want any one to know I 
am deaf,” she sobbed hysterically, 
“Tam so ashamed. I don't know whit 
Tcan do. No onescems to want me." 

“'T don't want any one to know I am 
deaf!” ‘There lies the trouble in plac- 
ing such persons in the right jobs, and 

in obtaining accurate 
statistics; but more im- 


implies that a deat per- 
‘son is outside the realm 
of conversational enjoy- 


ment. He lives within « 
warped shell. He carries 
a chip on his shoulder 
and feels that the whole 
world is against him, 
He is fearful that he will not 
understand and therefore, often, 
does not try to understand, 


TW OUED you rather be blind 
than hopelessly deaf? 
Most persons would ‘answer at 
fonee that they would rather be 
deaf. Ask Helen Keller or other 
blind deaf mutes. All will tell 
you that deafness is far worse, 
chiefly because conversation sup 
plies word pictures that are easy 
to understand. And if you 
can't get word pictures you may 
aay well quit the job of worth- 
while living. 

Did you ever notice that the 
blind person is almost always 
cheerful and optimistic? Did you ever 
notice that the deaf person is almost 
always morose and pessimistic? A blind 
person and a deaf person were in the same 
gathering on one occasion when this 
observation was propounded. 

“That's easy to answer,” said the deaf 
man. "When you talk to a blind mi 
‘you make him forget his troubles. When 
you talk to a deaf man, you are con- 
stantly reminding him of them. 

‘There is the difference in a nutshell. 
If you don't believe it, put radio phones 
over your ears and try to hear the con- 
versation about you while you are tuning 
in on a station. You'll be able to hear 
hardly a thing. Or else stuff your ears 
full of cotton for one day and try to 
enjoy yourself. By nighttime you will 
find that you are tired and nervous. 
Imagine how you would feel if that was 
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your condition for 965 days in the year! 

‘Acute hearing is s0 commonplace that 
the majority of people appreciate it only 
when they have lost it. It is more than 
worth while to know how well you hear, 
But it is even more important to find out 
how well your children hear, for most 
of the deafness which is so apparent in 
later life, comes on insidiously in child- 
hood, Contagious diseases are the most 
important causes, but other factors are 
neglected colds in the head, often due to 
faulty hyyiene of the nose and throat, 
which can be remedied readily. 


MEASLES is responsible for deafness 
‘more than any other disease. Next 
in line comes scarlet fever. Tt should be 
the universal custom every six months to 
test the hearing of every child 
who has had any ear trouble 
during a contagious disease, be- 
‘cause it is at this early age that 
simple treatment will 
give the best results. 
During the past two 
years, of more than 200 
‘children examined by a 
competent New York 
specialist and his asso 
cintes, nearly 50. per 
‘cent had running ears, 
Another 40 per cent 
hhad “stuffy” ears, due 
to eatarrhal conditions 
of the nove and throat 
which blocked up the 
little tubes leading from 
the throat into the 
ears. ‘The other 19 per 
‘cent had blown their 
‘ear drums loose by holding the 
‘nose too tightly while blowing it. 
‘The pocket-handkerchief often 
{is responsible for deafness, be- 
‘cause many a person, blowing his nose, 
makes trumpets of his ears, Children 
expecially should be instructed how to 
bblow the nose properly. Only one side of 
the nose should be held at a time, or the 
handkerchief should be held loosely 
‘below the nose. 


ANOTHER frequent cause of deafness 
is the accumulation of eerumen (wax) 
in the e 

‘This matter of keeping the ears clean 
‘and the wax under control is important. 
A very small percentage of cases of ehronic 
‘deafness is due to wax, but very often a 
person becomes suddenly deaf because the 
‘wax presses upon the ear drum, or because 
some water has entered the ear and has 
caused the wax to swell. 

If you have been hearing well, and sud~ 
denly for no apparent reason, your hear- 
ing fails, you may determine whether wax 
is causing the trouble by filling the ear 
canal with undiluted peroxide of hydrogen 
‘and allowing it to bubble in the ear for 
‘about five minutes. The peroxide will 
soften up the wax and relieve the pressure 
upon the drum. But your ears never 
will be normal again until the wax has 
been thoroughly washed out with a bi- 
sarbonate of soda solution. 

How often have you heard a person say 
‘that his deafness started from an ear 
inflammation, due to swimming? “I 
‘couldn't get the water out of my ear” he 
tells you. 

‘There is no doubt that swimming and 
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bathing do cause ear trouble, but all the 
fear plugs in the world won't relieve this 
condition; for the cause of most of the 
trouble is not the water that gets into the 
fear from the outside, but the water that is 
blown into the inside of the ear. If the 
water has swelled up the wax in the canal, 
the trouble is seldom serious if you apply 
the remedies I have mentioned. But if 
water has entered the middle ear, an 
infection soon may develop which will 
result in a middleear abscess or even 
acute mastoiditis—an infection of the cells 
im the bony prominence behind the ear. 

Many infections in the middle ear 


sterilized by ultra-violet raya. ‘There is 
another danger to swimmers, however, 
that is just now being recognized. It has 
been found that the body temperature of 
‘most swimmers who stay in their wet 
bathing suits too long is lowered at least 
fone degree. They leave the hot atmos- 
phere of the pool or the hot beach with 
‘wet hair and undried bodies, then ride 
Jong distances in open trolley cars or open 
automobiles. ‘Their resistance is so low- 


NATURE has her own ways of warning 
us that troubles are brewing and it 
is up to us to pay attention to them. It 
often happens that a person loses nine- 
tenths of his hearing without knowing it; 
then there develops a little singing noise, 
or a buzzing, a throbbing, inside the head. 
As soon as this symptom occurs, the 
patient should have his hearing tested. 
‘The trouble may be due to a misplace- 
ment of the little bones in the middle ear, 
‘to changes in the arteries in the internal 
ear. It never will be remedied until the 
‘cause is found and eliminated. 

If you could look inside your head and 


‘see how intricate the ear is and how clos> 
it is to vital structures, you would pay 
more attention to the troubles that often 
are neglected until it is too late. Sound 
reaches the drum by waves that travel 
through the ear canal. Behind the dram 
is a chain of small bones—called ‘the 
hammer, the anvil, and the stirrup"— 
which are set in motion by the sound 
‘waves until a foot plate of the stirrup is 
set in motion and irritates the fuid in the 
internal ear. This sends impulses through 
the ear (auditory) nerve to the brain, 
where they are translated. 


HERE is a distinct 
difference between 
noise and sound. Every 
‘Vibration of the air pro~ 
duces a noise, but only 
when this noise is, 
properly interpreted 
by the brain does it 
become sound, ‘The 
wonder is how many 
noises we are able to 
climinate from our 
Sy consciousness, For 
example, if a person 
is walking along a 
street where many 
trucks are rumbling 
by and a street car is, 
going past at full 
speed, such noises do 


‘The wonderful mechaniem of the humen ea. 
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wer him, if he is city bred. ‘They 
interpreted by his consciousness 
‘able to hear your conversation 
ina quiet room. 
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pillow, he is deaf as a post to the ordinary 
noises’ around him. But does such a 
person ever inquire whether the hearing 
in the “good” ear is up to the mark? 
(Continued om page 161) 
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The Housewife’s Laboratory 


safety device, 
‘and has no ex: 


; A andy enc for keeping then were 
‘Aruled bar with a perforated disk at one in eaay reach comets of metal 

fend. server aa gage to determine bar with prongs’ i‘which knives, forks, 
whether canned goods contain more and spoons can be hung, as illustrated 
liq than necessary. AS 

the liquid ters trough, 
the disk sinks to the wid 
portion’ of the” contents 


Kenupportedfrnly bya fod 
fam with s wie base 5 


ip Holdings! preserving pan 


‘A folding iconing-board that can be packed in a suitcase is 
convenience for the woman traveler. The board, hinged 
‘center, is padded and covered with a removable, washable 
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When Your Motor Calls for Help 


How to Diagnose Auto Troubles from 


By E. B. Staples 


RIVING along x country road not 
Tong ago, I came upon a stalled 
car, In front of it, sweating, 

fuming, and as dirty as a coalheaver, was 

& nice-looking young fellow in a light 

gray suit, [remember that gray suit 
larly, because, thoug 


yond the power of any cleaner to remedy. 

Strewn around the car were tools— 
‘everything from a jack to a screwdriver. 
‘Though you could see very woll that 
he was near exhaustion, 


perience was a whole sermon for motor- 
ists. Even aside from his carelessness in 
starting on a trip without filling his gas 
tank, he'd done so many things that were 
‘wrong that he deserved, I'd say, to have 
his ear taken away from him. In the first 
place, he'd started to” fix” his car without 
knowing what was the matter with it, 
‘or what to do with it 

T can't imagine anything worse than 
that, unless, perhaps, it's taking a lot of 
medicines that you don't know anything 
about in the hope that one of them will 
cure your illness. 


Noises You Hear 


overalls, an old raincost, or some 
‘other covering to save your clothes 
in case of trouble. And, when you're 
buying equipment, don't forget a tow- 
rope! 

Now, I've said that coming troubles 
announce their approach by character. 
istic warnings. About the most frequent 
of these is a missing motor. When your 
cylinders miss fire, get out and start an 
investigation! Test your battery to see 
if it is running down. Go over the ig- 
nition wires, looking for a possible short 
circuit or ‘else a 


the young man was 
spinning the motor with 
the hand erank—round 
and round and round. 
But the motor wouldn't 
start, 

When he heard me 
‘coming, he stopped his 
ceranking and ran out 
into the road to hail me. 

“Say, give me a pull, 
‘won't you?" he asked: 
“T've been stuck here 
for half an hour and 
can’t get started, The 
self-starter doesn't do 
neither does thehand 
erank, Maybe if you 
‘ean start me rolling, I 
‘ean get going.” 

T steered my car 
around in front of his, 
hitched on my tow: 
rope—for all the tools 


clean, dry, and making 
good’ contacts, ‘Take 
out your spark plugs 
and examine them for 
cracked porcelain oF 
improper spark gaps. 
If the plug is covered 
with carbon, it is not 
disease, but a symp- 
tom. ‘The real trouble 
is deeper. It may be 
oor oll, poor compres 
sion, weak spark, too 
much oil, improper enr= 
buretor ’ adjustment— 
any one of these things 
will cause a good spark 
lug to foul. 


F THE trouble is in 

your fuel line—gas 
running out, gas line 
clogged, carburetor 


he was carrying he 

didn't have one—and 

off we started. After " 

going a few rods, I 

stopped and looked around. Still no 

toved from his mote, Right then T got 

ration. 

Have you got any gas?” I 

HE STARTED to say something, but I 
didn’t wait to hear it. I ran to the 

back of bis ear and examined the tank. Tt 

was absolutely empty! 

‘Now, don't Inugh at this fellow, who'd 
spoiled a pleasant trip and a good suit of 
clothes because he'd forgotten to fill up 
his gas tank. Take an old-timer's word 
for it, he was typical of many drivers— 
not #0 much because he had neglected to 
buy gas, but beeause, when he got into 
trouble on the road, despite foresiarnings 
from his motor which he shou. have 
heeded, he hadn't the slightest notion in 
the world what his trouble was, or how to 
trace it to its source. 

For even after I gave him some gas, 
he couldn't start the ear! Before I came 
up, he had been using his large collection 
of tools to tinker with the ear, hoping, I 
suppose, that he'd stumble across the 
‘cause of his trouble, and he'd succeeded 
in changing so many adjustments that the 
ear wouldn't run. “When he had pointed 
‘out what nuts and cocks he had turned, it 
tookwhalf-hour before I could start the car. 

Now, to me that young fellow’s ex- 


fe well 


shouted. 


ct be 


‘nopect howe 


If you drive an automobile, here's a 
rule to paste up in front of the steering- 
wheel where you can always see it, and 
where it will be a reminder: “Never 
fix il you're sure it needs 
if to do is to learn 
about your ear and its action so well 
that you'll always know beforehand from 
‘unmistakable noises and other signs just 


empty and so on— 
‘your motor wil usually 
‘spit or cough before 
dying. In. this case, 
the first place to look is in the gas 
tank. If that is full, soe if there is gas in 
the carburetor. See that the sieve or 
strainer in your vacuum tank is not 
clogged with sediment. Then test your 
spark by holding a piece of wire about a 
sixteenth of an inch from a clean metal 
part of the motor. 

Nine times out of ten, these tests will 


Pew rite of mctiee 
Inge Before starting. 
ce uhec you have eat 


what is the matter when the car stops 
suddenly or develops other kinds of 
trouble. Also, while I still have that 
young man in mind, don’t, as he did, 
start off on a trip in’ new suit without 


‘To avoid trouble ia 
farting lars proper 
Bistment ol choke 


suffice to put you on the trail of your 
‘trouble. 

‘Sometimes, though, warnings are not 
very clear, and require considerable 
study before they can be interpreted. ° 


Once, for example, I was driving a car 
the motor of which would get attacks of 
choking and smothering, as if the ear- 
buretor were flooded or the choke closed. 
Investigation showed these all right, so 
it occurred to me that it was possible that, 
the motor was taking gas through the 
suction line to the vacuum tank, T made 
no changes, though, until the gas ran out 
and the engine stopped. ‘Then, examining 
the vacuum tank, I found that the valve 
that closed the suction line when the tank 
was full had become disconnected. As 
in most cases of motor trouble, making 
repairs in this case was a comparatively 
easy matter after the real cause of the 
trouble had been found. 


HEN your motor heats up too 
rapidly, or overheats, you are re- 

ceiving a sure signal of some kind of 

trouble. ‘The ea 

may be a late spark— 
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is running, and watch for air bubbles. 

Carbon, an overheated engine or a 
spark that is advanced too far sometimes 
will cause an engine to knock in a way 
that suggests a loose main bearing. A 
loose bearing, however, is more likely to 
make its presence known by a knock 
‘when the motor is first started and before 
the oil has begun to cireulate. 

‘Sometimes a motor will lose power and 
begin to miss near the top of a hill or 
after having been driven through mud, 
‘sand, or some other kind of “hard going.” 
Usually the cause will be a clogged sereen 
in the fuelline connection at the car- 
buretor. 

1 have known water to lodge itself 
in this sereen and freeze, thus stopping 
the flow of gas. Sometimes the flow of 
gaa at this point will be stopped by the 
‘expansion of the gasoline in the pipe and 


87 


never choke a hot motor, however. More 
‘than one motorist has’ frantically tele- 
phoned to a garage for assistance in start- 
ing his ear when his only trouble was that 
he was attempting to start a hot motor 
with the choke fully closed. 

If your motor pumps oil, the trouble, 
nine times out of ten, is that you have 
filled your crankease too full. Too high 
cil pressure, loose pistons, worn rings, 
scored cylinders, or use of a too light grade 
of ofl also will eause oil pumping. If your 
motor, oil connections, or other parts of 
your car permit oil to leak, remedy the 
‘cause immediately. Losing oil by leakage 
is not only wasteful, but dangerous, for 
it may reduce the oil level to such a low 
point that a few miles’ drive will ruin the 
motor. 

Be on the lookout, too, for the 
slightest trouble warnings from your 

steering gear, for these 


in which case look to 
your timer and see 
whether it has slipped — 
or it may be a loose 
fan belt, clogged rac 
tor, improper adjust 
‘ment of the carburetor, 
or earbon in the cylin 
ders. Frequently, too, 
it may be that you are 
losing water from your 
radiator through a 
Toose hose connection, 
Many a careless motor- 
int has had trouble be- 
cause he neglected to 
keep his clamp tight, 
At all events, whatever 
the cause, ‘don’t at 
tempt to’ drive your 
ear while the motor is 
boiling, or you may do 
irreparable harm. How- 
ever, provided that the 


may save your life. If 
you notice any peculiar 
action in steering, stop 
at once and look’ for a 
fat tire, then for a dis- 
connected tie-rod. It 
is possible for a tie-rod 
‘to become disconnected 
‘and for the trouble to 
remain unnoticed even 
in miles of driving. If 
the necessity arises to 
make a sudden, sharp 
turn, however, when a 
tie-rod is uncoupled, 
the results are almost 
certain to be disustrous. 

1 have purposely. 
‘confined this article to 
a discussion of the 
commonest motor 
troubles — those that 
the average driver ean 
deteet and repair him- 
self, especially those 


fan is running, water 
in circulating, and you 
have plenty of oil, you 
will be able to ‘cool an overheated 
motor more quickly by: permitting it to 
{dle than by stopping it altogether. 

If your motor is firing on all cylinders, 
and still shows a loss of power, soe if the 
lows is nof due to poor compression, 
‘Worn piston rings, an improper amount 
of oll, oF a spark may be the 
eause. Or it may be a clogged mutfler. 


Loose’ 
FAN BELT 


faoveen, 
\ (seaiven’ 


Sometimes there are compression leaks 
around spark-plug openings and other 
joints. An excellent way to search for 
these is to squirt a little gasoline against 
the joints with an oilean while the engine 


Wack of power causes you to suspect na of compteaion. examine the nuts the cylinder 
head Theve wften Become toonened slong very fought toads, but often are overload 


carburetor, due to heat. This usually will 
oceur during the summer, while the motor 
is idling after having been heated up. 
Another cause of lack of compression ix 
loose nuta in the cylinder head. Failure 
to tighten these nuts is a common error 
stmur ‘repairman and ene that be 
very easily prevented. 
Operating the carburetor choke may 


seem a most simple matter, yet many 
‘motorists do it improperly. "When your 
motor is very cold, you need a full choke 
to start. Then open the choke gradually 
as the motor warms up. You should 


that are likely to be 
noted on the road when, 
the driver is far away 
from expert amistance. Study your 
ear so that if any of the things T have 
mentioned happen to you, you can Ko 
“trouble shooting” with a fair chance of 
tracing your trouble to its source and 
repairing it. Don't, though, like the 
young man i told about at the beginning 
of this article, start any’ haphaaard 
“fixing.” “It will only add trouble, 


Danger to the Motorist 
Using Green Visor 


THE use of a protecting green visor 

‘over the windshield of a closed car 
in hazard of driving, according 
to F. F Barr, member of a large optical 
concern at Rochester, N. Y. He points 
out that under certain circumstances the 
shield may prevent a driver from seeing 
a red signal ahead. 

Red and green traffic lights in the 
cities, he says, usually are mounted at 
about the height of the first story of: 
building. To see them the driver must 
look upward at a considerable angle. If 
the car is equipped with a green visor, he 
must observe the signal through this 
visor; and since green is complementary 
to red, he will be unable to see the red 
signal. 
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Auto Kinks that Save Labor 


Improved Methods 


HREE useful additions to the Ford motor 
are shown in Fig. 1. At A is a 24-candle- 
power light attached to the dash with 

double-end headlight socket. This is a great 

convenience for working around the motor at 
night. ‘The same socket also can be used for 
attaching a lead light for use around the ear. 

‘At B is.a pocket for pliers. This consists of a 
piece of leather tacked to the dash. It is a 
handy place to keep the always useful pliers and 
saves a lot of time looking for them when they 
fare needed in a hurry. 

‘A primer cup attached to the intake manifold 
appears at C. ‘This serves two purposes—it may 
‘be used to prime the engine in cold weather and 
also serves as an auxiliary air valve, Leaving 
the valve open after the motor is warmed up will 
Increase the speed from 10 to 15 per cent. The 
valve is provided with a rod running through the 
ash for adjustment from the seat. 


REFILLING the pressure type of srease gun, 
‘such as is used in conjunction with modern 
lubrication systems on automobiles, is a slow and 
tedious procedure as 
well ax disagreeable 
because of the amount 
oof grease that is de- 
posited on the hands 
during the process, 
‘An improved meth- 
od of filling, which 
was devised’ by a 
Washington, D.C. 
motorist, is illustrated 
in Fig. 2. It is simple 
jough to warrant 
adoption by any mo- 
torist who objects to 
having to fll the gun 
with his fingers or a 
stick, and is also a quicker method. 
‘The filler is a simple, flat strip of sheet 
rmal, fied with a wooden handle onthe 
upper end. ‘The bla 
Ehrough'nalot in a cap that it of the right 
size to fit the grease-gun barrel. The 
handle, blade, and eap may be made of 


AS 


of galvanized iron, and a 


metal can top. sete, 
In operation the filler is inserted in the 
ean of grease and turned continuously » 
while it is being pulled out. ‘The grease 
in the shape of a eylinder adheres to the 
sides of the strip. ‘The filler then is Ft 4. ong handles for socket wrenches 


placed in the grease gun, the cap is 
Pushed down over the barrel, and the 


for the Car Owner 


special long-range wrenches. One of the most 
advantageous is that shown in Fig. 4. With it 
mechanie or car owner ean reach the most in- 
accessible bolts in remote parts of the chassis of 
a passenger ear or truck, 

Tn the illustration, a wrench of this type is 
shown as removing the connecting bolts in the 
flange of the differential housing, It will be 
apparent from this one use, that the operation is 
simplified and much time is sayed. 

Several handles for use with detachable sockets 
will cover practically all the difficult bolts about 
the car. Handles 2 ft., 4 ft., and 6 ft. long give « 
range of desirable lengths. Cold-rolled steel, 
which costs only a few cents a foot, is suitable for 
the wrenches. ‘To accommodate the sockets, the 
end is squared by forging or grinding, 


POOK lenks,"" as they sometimes are called, 
are pinhole leaks in automobile inner 
tubes, They cannot be located while the tube is 
in the testing tank, but cause the tire to go 
slowly at when on the ear. ‘These oceurred quite 
often and gave the proprietor of a Wisconsin 
valeanising shop 

much trouble unt 
Tometived the idea af 
sponging the trouble 
some tubes with saso- 
line before placing, 

them in the tank, 

Te seems that small 
leaks of this nature 
fare often caused by 
nails or brads that 
penetrate the rubber 

tt an angle and leave 

4 sort of flap in the 
rubber, which seals 
the hole and does not 
‘open under the pres 
sure usually employed in texting. ‘The 
sponging with the gasoline, however, 
‘causes the rubber to stretch more with 
the same pressure, thus opening the leak 
and allowing it to be located easily. 


RIVING a balloon tire flat is ruinous 
| to the shoe. ‘This is because of two 

conditions: the walls of the oversize tire 
are half as thick as the normal tire and 
consequently offer half the resistance to 
rim eutting, and, further, the small rim 
‘used inside’the tire is more penetrating 

than the larger diameter rim, so that in 
the lopsided condition eaused by a de- 
fated tire there is a grinding action of the 
‘shoe between the rim and the road. 


blade is slipped out, thus leaving the 
contents inside the gun. 


OME car owners, after installing 

bumpers on their cars, find that the 
extra length of the car necessitates forcing 
the bumper against the end wall of the 
garage in order to close the doors. 
‘Apart from scratching the bumper, this 
‘treatment does not improve the ap- 
pearance of a light wooden or galvanized 
iron garage. 

By cutting two lengths of old tire and 
securing these to the end wall of the 
garage in line with the car's bumper, as in 
Fig. 3, the shock of impact is lessened 


and the bumper is saved from any 
chance of objectionable seratching. 


'N THE chassis of the automobile and 

adjacent to the engine are bolts so 
placed in the majority of cars that they 
are very difficult to reach. 

Certain bolts require some form of 
ratchet wrench to detach them. While 
‘open-end wrenches are of use, the repair 
‘work proceeds much too slowly with 
their use, and in the case of either type 
of wrench, the mechanic must get under 
the ear or elose to the bolts. 

Te is possible to reduce the repair time 
an appreciable amount by the use of 


Apart from the distorted condition of a 
car with a deflated balloon, the traction 
and steering are difficult even if the tire is, 
removed to allow running on the rim. 
For these reasons every user of a 
balloon-tire-equipped car “should carry 
and know how to apply patches, making 
the repairs at the roadside when neces- 


sary. 

Preferably a small vuleanizer should be 
vused in patching as the patches are sub- 
jected to much flexing. Cold patches are 
‘more or less uncertain. Blowout patches 
to place inside the shoe are required. 
‘They should be amply supple to go under 
the tire bead. 
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~ Home Workshop 


Arthur Wakeling, Editor 


How to Do Simple House Wiring 


Methods that Insure Safety in Lighting an Attic Bedroom 


By Leroy §, Foltz 
1 Professor of 

Mectrical Eeaineeriag, 

Mich. Agricultural’ College 


Ii IS natural to desire to 


improve the home; the 

greatest drawback is the 
expense usually associated 
with it. One can take a 
brush and a can of paint and 
improve things greatly for a 
comparatively small outlay 
for materials. ‘The labor is 
‘estimated to cost nothing, for it usually is 
‘@ pleasure, ‘There are no troublesome 
rrules to be followed in selecting and using 
the materials as there are in electrical 
work. 

However, these rules and regulations 
pertaining to electrical wiring need not 
cause dismay, as they are simple and the 
‘average home improvement job does not 
demand the observation of many of them. 

‘A house-wiring job may be only the 
addition of an outlet to accommodate an- 
other light or plug for the iron or cleaner, 
or it may be the wiring of several build- 


it 


rLedi8ke CONDUIT 


TWO WIRES BETWEEN Sw)TCHES 


TWOAOCATION CONTROL beans 


Diagram for estimating material and 


‘ving. At rat meted 
installing snap witch 


ings for light and power. 
‘The agriculturist now and 
then must distribute electric 
power from his local plant to 
various farm buildings, but the city 
‘dweller has only small jobs to do. 

‘To begin with, plan accurately just 
what is to be done. Determine the exact 
locations of each switch, lamp, and other 
fixture that is to be used. Note how the 
wires must be run to meet these needs. 
List the material as you make the survey, 
vusing a form like the following: 


No. Locanox 
Estrin 0 


Reeanes 
Teepe 
‘sonra 
Teo paint 
‘coral 
Pofecisin.come 
1 ‘eeled ire 


N_ ESTIMATING wire, double ail 


Maven 


linear distances, and when counting 
the distance between two switches con- 
trolling the same circuit, treble the 
distance, as this arrangement calls for an 
extra wire. To be on the safe side, get 
10 per cent more wire than estimated, 
unless the entire distance is open and 


supported at intervals of about 4 ft. and 
‘sufficient “split knobs” or porcelain cleats 
‘must be used to do this, if open-type wiring 
isto beinstalled. Where wires cross water 


‘or gas pipes the wires should go over the 
pipe, Beforepassing the wireoverthe pipe, 
slip three or four porcelain tubes on the 
wire, and when the wire is pulled tight and 
fastened in position, slide the tubes directly 
over the pipe and tape the tube ends firmly 
sothatthe tubeswill not get out of place,» 
shown at Fig. 1. 

Follow this plan also when crossing 
other electric wires. Never past wires 
below pipe unless the wires are incased in 
‘metal conduit or cable, as water may drip 
from the pipe onto the wires and cause 

lantofollowinopen wiring 


if the wires had no insulation on them. 
‘Suppose we wire the floored attic so 

‘that it may be used as an 
emergency bedroom, 
Select the lamp and 
‘switch locations and wire 
runs, laying out the cir- 
cuit as in Fig. 2. 

As this will be “open 
work, we shall use split 
knobs to support the 
wires, Each knob is 
supplied with a nail, and 
fa leather washer is be- 
tween the nail head and 
the upper half of the 
knob. ‘The nail should 
‘be 134 in. longer than the knob and should 
bbe driven down only until the knob is 
tight. In close quarters a serew may be 
used in place of a nail, the screw being 
9/16 in. longer than the knob. 

‘To mount the lamp receptacle, cut a 
planed pineboard 
toffit between the 
roofing timbers 
and after boring 
two holes in it, 
34 in. in diame- 
ter — near the 
centerandalmost 
touching each 
‘other — nail it 
firmly in a hori 
zontal position 
(Fig. 3), In sim- 
ilar fashion pre- 
pare the mount- 
ing board for the 
upper switch, 
placing it with 
the face vertical. 

‘Mount knobs close to receptacles and 
switches to take any strain that might 
come upon the wires. To mount the 

(Continued on pase 176) 
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Making a Rush-Bottom Arm-Chair 


How You Can Duplicate an Early American Museum Piece 


'F YOU wish to build 
something especially 
fine in the way of 
furniture — something so 
beautiful and distinctive 
that you could not match 
fe in any furniture store 
except at considerable cost 
—why not try your hand 
at making the rush-bottom 
arm-chair illustrated? 
It is really a museum 


drawing, isan early Ameri 
‘can armchair in maple, in 
the Metropolitan Museum 


of Art, New York, Mr. 
George F. Kaercher, the 
(urniture factory superin- 
tendent who details Poru- 
tak Sctevce MontHty’s 
blueprints, has taken the 
original design, modified 
it to some extent to 
simplity the construction, 
fand prepared the accom= 
panying Working drawings. 


NY one who has had 
reasonable experience 
tn woodworking or has 
taken the equivalent of 
‘high school course in m: 
training or shopwork, 
will have no difficulty in 
following the details and 
making the chair success 
tally. 

Tt is an advantage, of 
course, if you have your 
‘own lathe, so that you can 
do the necessary turning 
yourself. ‘To feel that 
whole piece is entirely the 
work of his own hands is, 
tlways a keen satisfaction 
to the amateur mechanic 
who takes pride and plea- 
sure in his craftsmanship. 
dl, if you 
‘access to a 
it will cost little to 
hhave a local cabinetmaker 
‘or woodturner make the 
front and rear legs, the 
front leg caps, and the 
rungs. The rest you ean 
do yourself. 

‘While the original chair 
ts maple, the home work- 
er will find it best to 
use either mahogany, 
finished dark, or oak, 
fumed or given an old 


BOTTOM 9 stat 
TENONED INTO 
BOTTOM RAIL 


(CAP FOR. FRONT LEG 


TOP RAIL of] 


——. | 
SCALE + LARGE DETAILS 


ARM-CHAIR 


1 OAR or MANGGANY sith RUSH on CANE SEAT 
The OESIGR IS BASED ONAN LARLY AMERICAN MAPLE 
(DI ee MET ROMA MUSEUM ART NEW YORK 


j TOP OF SLAT 
TENONED INTO 
TOP RAIL 


English ih eile to be 

painted, it may be made of maple or birch. 
"The Yavous part and their dimensions 

aru a Yl? 

stony 26s ee 

Petes 
Petes 


TS eiong. 
to, 


2 front tog, turme. 2 


ech ft Potton ra 3¢ by 4 by 1936. inctaing 
REE'Rack late 3 by 246 by 20% in. inclading 

"R'tood grade of hide ghue alanis needed. as weil, 
pe eptlisaion es oss cane or woven Coe 


It is most important that glue of the 
best grade be used, and that the rails 
fand slats be warmed before they are put 


in place. ‘The heat will aid in making 2 
strong joint. Use the glue hot and not 
too thick. 

Glue should be dissolved in cold water 
at least 10 hours before being heated and 
then should not be heated too long. 

Complete instructions for making the 
rush seat are contained in W. T. Weld's 
article on page 94. 
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SS 


Cleans, Polishes 


and Protects 


Johnson’s Liquid Wax is the ideal 
polish for all of your floors. It will 
make them beautiful—easy to care 
for—they won't be slippery —and 
will not heel print. 


Your linoleum will last longer, look 
better and clean much easier if you polish 
it occasionally with Johnson’s Liquid Wax. 
It brings out the pattern and color—pro- 
tects linoleum from wear—and imparts 
a beautiful, dry, dirt-repellent surface 
which washes off like a piece of glass. 
Johnson's Polishing Wax is endorsed by 
all the leading manufacturers of linoleum. 


The easy way to wax floors and linoleum 
is with a Johnson Wax Mop and Weighted 
Polishing Brush. No stooping or getting 
down on your knees. 


JOHNSONS Liou D WAX 


Johnson’s Liquid Wax is the ideal 
furniture polish. It cleans, polishes, 
preserves and protects—all in one 
operation. It imparts a beautiful, 
dry, glass-like polish which will not 
gather dust and lint or show finger 
prints. 

Johnson’s Liquid Wax rejuvenates 
varnish and gives a delightful air of 


$4.90 Floor pace Outfit $3.50 


i linclowres Rocrs andi harniteare) 
Pint Johnson's Killen Floct (fer cleaning Moore before arin) 


1 Pint Johnson's Lagu War Yor patshin 


1—Sehneon Book on Home Beautfying 


Anristic 
WOOD, 
A FINISHES 


immediate shipment—charges prepaid. 


Hardware stores in your neighborb 


S. C. JOHNSON & SON, 


Brantford, Canada 


LOOK FoR = 
THIS SIGN Kv 


A Saving of $1.40 


‘This offer is good at department, drug, grocery, hardware and paint stores. _If your 
dealer cannot furnish the outfit, mail your order and $3.50 direct to us and we will make 


Ask for a FREE copy of the Johnson Bock on Home Beaut 
fhood. Or mail us 10c to cover 


pe " 
‘West Drayton, Mdds., Eng. 


immaculate cleanliness wherever 
used. Takes the drudgery from 
dusting. Easy to apply and polish. 
The economical way to buy John- 
son’s Liquid Wax is in gals. at $4.00, 
or half-gals. at $2.40. When you 
start buying it in these sizes, write 
us for a 50c lamb’s wool polishing 
mitt—Free and postpaid. 


tifying at Best Paint or 
‘postage and wrapping. 


Dept. P.S.11, RACINE, WIS. 


‘Sydney, Australia 
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Demanding This Famous Trade The Name 
CUTLER- 


Mark Is Like Having an Engineer «realy» Syonym 
Buy Your Radio Parts From the lg conoing 


apparatus of giant steel mi 
ree, : machinery to the little 70-50 
Built into each Cutler-Hammer radio de- switch of which more than 


vice is the experience of more than a quarter Sica oats 
of a century in electrical control design. When CE trade mark is 
you ask for this trade mark that brings you paafer gah 
the best in engineering skill, you are doing required, the name Cutler- 
merely what electrical engineers in industry Hii Man evidence, 
have done for several decades. 


To thousands of inexperienced radio en- 
thusiasts, this trade mark has been the guide 
to success in reception—for in demanding it 
on the apparatus for their sets, they have ob- 
tained, without knowing just what to look 
for, the features and precision that radio en- Th CH 
gineers recommend. Switch 


CUTLER- 
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COLGATES 


Shaving Stick 


“HANDY GRIP"AND REFILL 


‘When we say to you that the Shaving Stick has important advan- 
tages over shaving preparations in any other form, we can do so 
without bias, for we manufacture shaving sticks, powder and cream. 

In its attractive nickel box, our “Handy Grip” Shaving Stick is most 
‘convenient for traveling. It will not crush when packed, and it makes 
a wonderful lather for easy shaving. It is not uncommon for a Colgate 
Shaving Stick to last more than a year in daily use. 

“The famous “Handy Grip", with a trialaise shaving stick 
fn nickel box, sent for Ide. When the erial sick is gone, 
ay Colgate "Refills" for the price of the soap alone, 25 


COLGATE & CO. Dept. R, 199 Fulton St. NEW YORK 


© This seal on a radio or tool sidvertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 3. 


Touching the high spots 
of life 


HERE 1s a wonderland of sport and adven- 
ture for either the expert or the new user 
in a radio instrument that is both fool- 

proof and capable of fine work. 

You sit in your own library—you reach out 
into space with a simple turn of the dials and 
soon you have contact with—Boston or Sche- 
nectady or Pittsburgh, of perhaps some more 
distant point. 

The thrill you get is a real one—it means 
another stage of amplification of man’s contact 
with man. It means more than that to you; it 
means that you are bringing more and more of 
the world about that important centre— yourself. 
Te means again that you are learning a new art— 
fan art that you can carry into the finest technique 
if you are technically inclined, or that you can 
gradually improve on by merely the practice 
which repeated operation will give you. 


Your pleasure increases with 
your skill 


‘As you learn the habits of your instrument, you 
learn how to get satisfying results every rime you 
try. You acquire skill in spite of yourself, 
‘Almost any radio set can be made to work. 
There are several makes of good ones; and the 
one you should have is the one best suited to 
your personal requirements; but remember that 
for general excellence, surety and smoothness of 
results the De Forest D-12 stands pre-eminent. 
The invention of the Audion tube by Dr. De 
Forest made the present high development of 


radio apparatus possible, De Forest is the great 
name in radio. The De Forest Company has been 
the pioneer in simplifying the outfitting and 
use of radio, Our D-12 is a complete self-con- 
tained unit, with batteries, loud speaker, wires, 
tubes and antenna all ready for use the minute 
the battery wires are connected and the loop 
placed in position on top of the cabinet. 

‘Without either outside antenna or ground wire 
it does its perfect work. With outside antenna 
and ground wire it may extend its range somewhat 
in special circumstances, 


Its four tubes do the work of seven 


I is built for convenience, and for exactness and 
economy of operation. Its four tubes do the work 
of seven, and do it better. It is easy on batteries, 
and above all, De Forest has won an outstanding 
reputation in the industry by years of notable 
performance. It is an instrument you will be 
proud to own and tell others that you own. 
Every great industry has its great standardized 
product, known by the public for its efficiency, its 
reliability, and its honestly earned reputation, In 
theautomobile field, the talking machine field, the 
piano field, there are such. You probably can name 
them. In the radio field its name is De Forest 


Economical to use 


Ir is not a “cheap” instrument, because such 
standardized performance as the De Forest D-12 
will give you is not a cheap thing, and the instru- 
ment is worthy of the attractive housing which it 
‘has; but it is most economical to use, because 


DE FOREST D-12 RE 


TOUR radio set is no better 
than its tubes—for volume 
and beauty of tone reproduction 
You must rely on them. 
‘De Forest’ tubes satisfy the 
requirements of the most exact- 
Ingset owner. They are the latest 


devel 
cure 


rules begun many Yeats 
teor when De Lee De 
itvented the 


Your receiver deserves De Forest Tubes 


‘cua tube which makes pres 
For volume aod beauty of 
tone! De, Foret tes ae 
assed. They are non-micto- 
honed ot ting oF sing oF 
‘owl. They use litle current, 
3 in the manufac- and last long. 
Forest 
three-electrode 


Forest DV.3. Thistube isspecial- 
ly adapted for use on camping 


trips, and for general use in 
[stations where there is no 
clectric power. 

For storage 
sure you have the DV-2. With 
these tubes you can operate 
practically every circuit in Use 
For dry batteries use the De "dav. 

“The name De Forest on these 
tubes is a guarantee against de- 


feces in material, character snd 
‘workmanship. All De Fores 
{uber are inspected thorough 
Suring and after production 
fre teed. They are packed in 
IRaivdal ‘Sarton. coneaiing 
{nsractions for proper operation 
and connection. Sold onh 
Suthoroed De" Foret agloe. 
ook for the ‘name De Forest 
fon each tuber 


batteries make 
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‘once adjusted it works most satisfactorily, and 
takes the minimum of current for operation. 
Though it is not “cheap,” it is very low-priced in 
comparison with any other radio set that will give 
‘equal or approximately equal results. 

This radio industry is beyond its “pin feather 
‘or elementary experimental stage. The radio re- 
ceiver was really invented when Dr. De Forest 
invented the Audion tube—although the world 
didn’t know it for several years. 


Good receiving sets today are standardized. You 
will no more throw away your radio after a year 
or so than you will throw away your good piano. 
The De Forest Radio is here, and here to stay. 


There is much splendid broadcasting being done 
today—and it will be better tomorrow—but the 
socalled “latest word” in receiving sets does not 
differ in essential principles from that of several 
years ago—just as the automobile of today’s pure 
chase is in essentials the same as the car of the 
same name was several years ago. Don’t be fooled 
on this, The De Forest Radiophone you buy now 
will be essentially up-to-date for years. 
Ic is as simple as eating to use 
the De Forest D-12 
You learn how to catch the good things as you 
follow the broadcasting programs; that is fun. 
You learn how to get the reproduction clear and 
strong; that is fun. You learn the 


delicate art of picking up distant 
stations, and that is heaps of fun, 
‘You learn what radio won'tdo in the 
summer and what it will do in the 
winter. You learn its whims and 
whimsies. You learn it is as ine 
teresting as a beautiful girl; as tem- 
peramental as an artist, and you 
learn to be a master of its whims 
and temperaments. 

‘You may do this with or without 
learning its mechanical and scien« 
tific principles, Suit yourself, Ie is 
fun either way. 

Here are directions for using De 
Forest D-12: 

Have your dealer deliver the in- 
strument to you—put the loop into 
its place, turn the dials till you get 
your station (your dealer will show 
you how) and then your fun begins, 
Listen and change your stations to 
your heart's desire. 


DE FOREST 
RADIO TEL. & TEL. CO. 


Tersey City, N. J. 


FLEX RADIOPHONE 


De Forest D-12 Reflex Radiophone 
A four-tube, long distance indoor loop receiver, with self-contained batteries and loud speaker 


1, COMPACTNESS— Completely see sre wed he “B™ batteries are wed wp 
hed” chee 


Senne Feud Epcmsndone nee dcecorerestgh Set Tee Sandon 
eral'and expend wires ‘Fond plas" Volume nesta 5. MOBILITY—The D1? is so light Grits piano fined twotoned 


‘site Foon to room and to tell bul that 
i. vee ‘SSirwdl aoe por gut cf comminion, 7. Remashablylow pice. TheDe Foret 
‘Cin andy becaed i the tonnenw'of Dili Refex Radhopbone ts teverel Num 
4, ECONOMY “Thi our we res Youre” Sam nce email econ ted Slee Elo myer st 
Gicoacocycot ofpube temacement ged fenvwapon. Thelesther covered sil compares wi ie do "dacance Tange: 
ESecyupicen Timor than Sve tines Bot mat cual. SBoicacy oF 
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Cheaply Made Bed Lamp Has 
Universal Adjustment 


"THOSE who lke to read while resting 
in bed will appreciate this easily 
made adjustable lamp. Cut from 16 
age sheet steel a piece like A, Fig. 1. 

Drill the two holes indicated, to ac- 
commodate a 9-gage wire, and bend the 
‘two tips along the dotted lines, changing 
tthe piece to the form of in Fig. 2 

‘Cut from a broom the handle D (Fig. 4), 
30°in. Tong. Bend a wire as shown in 
Fig. 2 so that the curve at B will fit D. 
With D in place over the head rail of the 
bed and through loop B, bend the ends of 
the wire round the rail as in Fig, 4, form- 
ing curves Cand C'. Now, with the ec- 
centric A turned upward at right angles to 
D, bend the ends of the wire at right 
angles and hook them in the holes in A 
(Figs. 2, 3, and 4), 

This makes an effective clamp as, when 
the handle of the eccentric is turned down, 
(Figs. 8 and 4), the wire is tightened and 


Tools for 
radio building 


Half the fun of having a is in 
building ie yourself, Mere are a few 
sential tools that every radio “fan” 
ould own: 


Sensitive Drill No. 656 


Fecevm, 

B 

Hex” Socket Wrench Set No.673 
Price $1.50 


Countersink No. 652 
Price 40 


No. 
673 Details ofthe lamp suppor nd te cee 
clamp that fonene He to the bed 


‘D is held rigidly in contact with the head 
It is advisable to wrap the latter 

with felt or heavy paper to prevent 
injury to its finish, 

‘Metal plates drilled for screws and for 
8 carriage bolt (F, Fig. 4) are attached to 
fone end of D. E is a piece of broom 
handle 6 in. long. It is drilled longi- 
tudinally as indicated 
Hines to receive the 
transversely for the carringe bolt, 
the lower end of E is a eap socket, 
tached by means of a bushing, 

‘The shade may be made from card- 
board, parchment, or a good grade of 
drawing paper. A 24-in. disk, cut as in 


r Fig. 5, produces a shade of satisfactory 
x ‘size and shape when the edges, A and B, 
are brought together and glued or stapled 

along the dotted line. 


se ‘A beautiful effect is obtained by treat- 
ing a drawing-paper or parchment shade 
‘with linseed oil to render it transclucent, 
and then applying to it a painted or 
stenciled design. 

‘The metal parts of the support should 
be coated with black enamel, ‘The wood 
may be painted similarly or stained and 
varnished as desired. 


Obviously, E may be set at any angle 

- desired by loosening the thumb-nut, F. 
‘When the clamp at the other end of D is 

loosened, the light may be moved forward 


or backward. 


1500 GOOD TOOLS ‘The arm D also may be turned upward 


or downward and locked at any angle.— 
Howanp E. Gooo, Waterville, Ohio. 


GOODELL PRATT COMPANY 
(GREENFIELD. MASS... 5. A. 


0 ehnitts 


Makers of Mr. Punch 
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New device makes 
cold radiators hot 


Intelligent float knows the 
difference between air and steam 


Inside the Amio is a metal float, and inside the 
Aloat is a volatile liquid—the " brains” of the valve. 
Cold air flows around the float, up through the 
vent-hole and out. Then steam enters the chamber 
of the valve, and that is the signal for action, In- 


stantly the liquid inside expands, swell~ 
ing the sensitive metal bottom of the 
float enough toraise it fromits first posi- 
tion and to thrust a top pin up into the 
vent-hole. ‘Thus the vent is closed and 
stays closed as long as the steam is on! 


Not even water can escape 


‘Water is present in almost every steam 
heating system, and A1mo knows how 
to deal with it, too! The “float” liter= 
ally floats on the rising water until the 
opening is closed by the metal pin, as 
before. ‘The water runs back into the 


radiator, not out on the floor. = 


Made and guaranteed by the 
AMERICAN RADIATOR COMPANY 


Miss HOT RADIATORS out of cold ones, is 
the achievement of an invention called Arrio 
The name originates in the operation of this inge- 
nious contrivance which “rids” the radiator of “cold 
air.” Anup is a perfected air valve which performs 
its duty under all possible conditions, permitting the 
steam to push the air out, but preventing the escape 
Of the steam itself, 

Despite the mechanical nicety of Auup, it is s 
simple that anyone can attach it to any steam ra- 
diator without tools in about two minutes. After 
that, the action is entirely automatic, 


Why steam radiators are partly cold 
Whenever steam travels through the pipes of « 
heating system, it pushes air ahead of it. 

‘The radiator is the end of the journey. There the 
air packs into the radiator, and acts as a barrier 
against the steam; hence the frequent complaint 
that the radiator is “half cold.” Arp lets this cold 
air out; but that’s only half the story. 


No sputtering or sizzling 
Because the Amp vent shuts absolutely 
tight, you are spared the misery of sputtering. 
bubbling and sizzling. This feature, alone, 
has endeared Amp to many home owners 

$1.60—little enough for 

a hot radiator! 


Armip costs only $1.60. The installation can be made 
without tools in about two minutes. 

From the moment Auto begins 
to work, your radiator is hot— 
permanently. 


Sold at all heating and plumbing shops 


room 7” RADIATOR | 
AIRID -<= 
7 1801 Binood Avene | 
We 


AIR-VALVES 


Send the coupon with 
$1.60 and prove this 7 | 
to your own satis 7 

faction in your 
coldestroom 7” AMERICAN 
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Better Shop Methods g 


How Expert Mechanics Save Time and Labor 


Locating Holes in Jigs and Dies 


By H. L. Wheeler 
Machine-Shop Foreman 


"ANY highly paid toolmakers 
‘made thelr start as ma- 
chinista. ‘They simply had 

'& little more confidence, a little 

‘more eagerness to learn, anc ittle 

more perseverance than their fel- 

lows. 

"To describe some of the tools and 
Processes used by successful tool- 
and die-makers on precision work is 
my purpote In this article. 

‘The part of the work that re- 
quires the most skill is laying out, 
locating, and boring holes to precise 
locations and dimensions. For 
this class of work precision measur- 
ing instruments are necessary. In 
some instances these are furnished 
by the shop and are used in com- 
ion. ‘There are many toolmakers who 

to own their own tools, except per- 
the larger sizes. of micrometers, 

Vernier calipers, and height gages. (Pig 

10, 12, 13, page 108.) 

Jig buttons (Fig. 6), which ean be mac 
co purchased, consist’ of set of four oF 
tmore hardened tool-steel plugs with screws 
and washers, They are nicely ground on 
the outside to some even dimensions and 
all must be the same size. When not in 
tse they are fastened to 4 short steel bar 
to keep them safely in place, 


BUTTONS are applied to the work ax 
shown in Fig. 7. A hole is drilled and 
tapped to receive the serew in the approxi- 
mate location of the hole to be bored. 
‘The first button is located in relation to 
some stop or working point in the jig or 
die, and subsequent. buttons for other 
holes can be set from this one by measur- 
{ng across the outside with micrometers 
for verniers or with the height gage as 
‘thown in Figs. 13 and 14 on page 108. 
‘After all the buttons are 
correctly located, the work is 


‘A simple jig and some details of construction 


‘a micrometer. If it is desired to have 

reamed hole, leave a few thousandth 
of an inch for reaming. Where ex- 
treme accuracy is required, it is best 
to finish the hole to size with the tool, 


for sometimes metal is of uneven 
texture and if there should be 
hard spot in the hole, a reamer 
‘would have a tendency to force to 
one side, throwing the hole out of 
its true position, 

Each button is trued up in turn 
and the hole bored to size in like 
manner, When a hole is finished 
with the boring tool, the size is 
tested with a corresponding gage 
plug (Fig. 5). Any number of 
holes ean be located and bored by 
setting the buttons over for other 
hholes from any of the holes already 
bored. 

‘Another and better way of locat- 
ing and boring holes is on the 
vertical milling machine. The po- 
sition indicator shown in Fig. 15 is 
an excellent tool for this. “It is 
simple and easy to use and very 
accurate. 

‘After the work is fastened to the milling 
machine table and set in perfect aline- 
ment in relation to the pars.iel movement 
of the table with the machine spindle, 
the indicator is held in the drill chuek and 
the point is made to run dead true by 
holding a scale or any small object 
‘against the ball. ‘The spindle should run 
at high speed for this. ‘The point of the 
indicator is then the true center of the 
spindle. 


NOW bring the ball in contact with 
‘some point on the jig plate without 
disturbing its axis, as shown in Fig. 4, 
‘This is done with’ the spindle running. 
Raise the spindle so that the point of the 
indicator will clear the work. 

In Fig. 2 is shown a specimen jig plate 
with four holes for drilling the piece 
shown in Fig. 1. With the plate fastened 
in a horizontal position on the milling 
machine, we shall locate the four holes ax 
follows: Hole No. 1 is 14 in. from the 

edge. ‘The diameter of the 
indicator ball is .124 in. and 


bolted to the Inthe faceplate. 
Start by truing up one of the 
buttons with a good indicator 
(Fig. 9). Tt must run abso 
lutely true before it is re 
moved. When the button is 
true, it is removed and the 
hole’ bored to the required 
size, A drill, of course, is 
first put through and then a 
boring tool is used to finish 
the hole. 

In measuring holes of small 
diameter, the style of caliper 
shown in Fig. 8 is my pref- 
erence, as they are more 
sensitive than the machinist’s 
caliper used on heavier work. 


34 in. To use it further without 


Sin. 
gears in. 
‘Small 


consideration. 
vg dal seas and binds inthe hole, che chances are that 
the clearance is gone and the drill needs grinding back about 


detaile often are as important as 
larger ones: never slight a figure on a drawing 
because it appears unimportant. 

‘Whether you hold a job or a position, the tack isthe important 


‘would ruin it 


the point of the ‘indicator is 
just one half of this or .062 
in. Adding this to the 4 
in. or .5, we get .662 in, 
the distance the worktable 
must be moved to bring the 
center of the spindle to the 
position of hole No. 1. Put 
a ¥in, hole through with a 
twist drill, Take out the 
drill chuck and insert an 
adjustable boring head in the 
spindle; the hole can then be 
bored to size. 

The feed-serew of the ma- 
chine is used to measure the 
distance moved by counting 
the number of revolutions 


‘The caliper is set to size with 
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Efficiency Expert” 


“Going to show us how to speed up production and eliminate lost motion 
in the shop.” 

“And trying to get accurate measurements with a woven tape! For Pete's 
sake, let him take your Starrett. If he thinks as much about Ais time as he 
does ours, he'll thank you for it” 


QUICK READING 


‘The stel-bright figures and graduation marks on a Starrett Tape show 


Starrett Catalog No. 23 “W for description of the many different sizes, 
‘graduations, ete. 
THE L. S. STARRETT CO. 
World's Greatest Toolmakers—Manufacturers of Hacksaws Unexcelled 
© ATHOL, MASS. 


© This seat on a radio of tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 32. 


BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


imonds Hard Edge 
Hack Saw Blades 


Practically unbreakable—double 
flexibility —will not shell teeth. Will 
reduce your blade expense fifty per 
cent. Made from Simonds Steel spe- 
cially heat treated to give maximum 
wear. Sample eight or ten inch blade 
sent on request—FREE. 
SIMONDS SAW AND STEEL COMPANY 


© TheSewMckers” Fitchburg, Mass. Euablished 1832 
‘Branch Offices in Principal Cities 


Measuring the Contents of a 
Horizontal Cylindrical Tank 


GARAGE owners, factory storekeepers, 
and any one who has occasion to 
measure gasoline, oils or other liquids 
stored in horizontal cylindrical tanks, 
know how dificult it is to tell exactly 
how many gallons are on hand. ‘This ean 
be done, however, by making a special 
measuring rod, preferably of wood, on 
which is marked the capacity of the tank 
in gallons at each inch of depth. 

‘To figure this by simple arith metic, lay 
out a circle the exact inside diameter of 
the tank and draw horizontal lines 1 in, 
apart, commencing at the bottom. ‘Then 
draw’a vertical line up from the ends of 
each horizontal line as illustrated. Men 

ingth of each of the 1-in-wide 
rectangles so formed and add the leagth 
of the base of the triangular space at one 


Fi 


side; in other words, the distance from 
A to Bin each case, ‘Then multiply this 
by the inside length of the tank. ‘This 
ives the number of cubic inches in each 
layer, except the lowest and highest, 
| The lowest division of all is best 
| measured by drawing a right triangle to 
approximate as nearly as possible the 
area, as indicated by the dotted lines. Then 
| multiply the base and the height of this 
triangle, and multiply the product by the 
length of the tank; this gives the number 
of cubic inches in the bottom layer. ‘The 
top layer ean be figured in the same way. 

‘The number of cubic inches in each 
layer then is divided by 281 (which is the 
number of cubic inches in a gallon), which 
gives the result in gallons, 

On the measuring rod is marked both 
the inch divisions and the gallon capacity 
of the tank at each inch level. ‘The marks 
should be varnished for protection. 

In the case of large tanks, the diagram 
ean be drawn on a reduced seal 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 22. 
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‘TANDARD FOUR-ROW KEYBOARD! 
Office sturdiness! As wide as the heavier 

makes, but built lower. Corona now brings you, 
for the first time in typewriter history, a model 
that meets every office requirement—and yet 
is portable. 

is light to the touch, quiet to the ear, a delight 
to the eye. Every time-saving feature i fe 
spacing carriage return to 12-yard self 

Look for "Corona” in yor 
the coupon below for the sory of Corona Four. 


CORONA TYPEWRITER CO., INCI Mata Ser 
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BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Bight Pliers 
Fo. 


Every Job 


HY do you always 
see the “handles of 
Kraeuter Pliers sticking 
out of the pocket of a first 
class mechanic's overall 

For the same reasons 
that YoU ought to use them, 

‘They stand up—tong after ordi- 
nary pliers would be thrown on the 
junk pile. 

Their teeth grip tight and hang 
on—because they are tempered with 
scientific accuracy, and neither 
mash down nor break off. 

‘Their wire-cutters really cut—not 
only when new, but during many 
years of continued use. 

You men who use pliers for your 
radio set, automobile, or tool cal 
net should have a pair. 

You'll find just what you want, 
among the 120 styles and sizes. 

For sale wherever good tools are 
sold—80e up. 


“Ask Any Mechanic” 


KRAEUTER 


PLIERS and TOOLS 


Newark ,N.J. Established 1860 


coming 
Neaest 


Solid Die-Holder for a Lathe 
Tail Spindle 


T° GUIDE by hand athreading die over 
‘the end of a rod or shaft that is turn- 
facie ieee ease ee 
see eS 
og lg red 
selva 

stasis, Si. 
ey PT 
Sa ee 
eee 
pone 
=e 


‘A circular sleeve 
is provided with a 
setscrew and @ 
guide screw. ‘This 
sleeve fits snugly 
into a collar that has a slot for the guide 
screw to permit longitudinal movement. 
‘The rear end of the collar is split and 
fitted with a bolt to clamp on the lathe tail 
spindle after the lathe center has been 

When the die strikes a shoulder or runs 
the limit of the guide, the grip over the 
tail spindle simply slips around without 
damage—G. A.L, 


Solder Aids in Tempering 


PIECE of soft solder will serve as n 
guide for drawing, the temper on 
| tools and dies. After the die oF tool is 

hardened, heat a flat plate of suitable size 


to support the job, and place the die or 
tool on this plate. "The correct temper is 
found by applying the solder at short 
intervals in several spots or in the par- 
ticular locality where the temper is 
wanted, When the die is hot enough #0 
that the solder just sticks, the tempering 
should be stopped by plunging the work 
in cold water, This is equivalent to what 
is familiarly known as dark brown or 
straw color. ‘The method is useful for one 
with poor eyesight or in places where 
the light is not good for watching colors. 


Round-Blade Scriber Is 
Useful as Depth Gage 


HE scriber shown is excellent for 

marking parallel lines. ‘The beveled 
‘edge cuts a sharp, true line of uniform 
depth and width, and when the tool be- 


180 


‘comes dull, a slight turn of the rod pre- 
sents a new cutting face. Not until the 
edge has been turned all the way around 
does it require regrinding. 

By reversing the rod in the holder, the 
tool becomes a convenient depth gage. 

‘After the tool has been used, the rod is 
pushed back until the cutting edge of the 
scribing disk is sunk flush into a tecess, 

yhich protects the edge from damage or 
| injury —H. 8. L, 


lo oF tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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National Events 


The final desperate spurt as the Presi- 
dential campaign draws to a close! The 
returnsas they pile upon election night. 
PR I Cc E Great speeches and vital messages—the 


inaugural address,the latercongressional 


messages— hard, slow reading, but easy 
to listen to—with a Table-Talker. 
And, too, there’s everything from foot- 
ball to recipes, from grand opera to mar- 
ket reports, from prize fights to bedtime 
tales. All brought to your home—shared 
cc) with your family and your friends by the 


real reproduction of the Table-Talker. 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33, 
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EISEMANN 


BLECTRICAL 


EQUIPMENT 


The Measure of True Worth 


Dial Suchen dvi. Shaped 
2k the heed ol pers 
awl pntion a eng 
Rha: Aegetereitance 
(nr  comar 
Sifmie 

Gade? Sele beg, 
{errs hn 


piptantiora 
oe a i 


i io 
nee 


| Aneel performance, attractive 
appearance and moderate price are 
the three basic elements that comprise 
value in a receiving sct, as in any other 
article, Trick names and catch phrases, 
used to designate circuits, mean little 
and often confuse the buyer. 


All three essentials are combined in the 
Type 6D Receiver. 


Performance: Extraordinary sclect- 
ivity widens the choice of programs. 
In close proximity to powerful stations, 
the sharpness of tuning is marked. 
Far distant points are received with 
unusual clarity and volume. Tuning 
is very simple. The three dials are 
closely matched at all wave lengths, 
and settings are casily memorized. 


and high finish, is a fitting addition 
to the living room or library. The sym- 
metrical panel layour and interior con- 
struction bear the imprint of advanced 
thought and skilled workmanship. 


Price: $125.00, without tubes and bat- 
teries, creates a new standard of value. 


ee 


EISEMANN - MAGNETO - CORPORATION 


General Offices: 165 Broadway. 
SAN 


New York 


Eccentric Flask Clamp Speeds 
Work in Foundry 
By Donald A. Price 


CLAMP that saves time and labor in 
locking up foundry flasks is illus 
trated. This clamp can be used to ad- 
vantage on any flask, but is especially 
applicable to long and narrow flasks. 

‘To demonstrate the efl.ciency of this de- 
sign, the clamp was applied to the 
trunnions B of a 2 by 8 ft. flask, which 
previously had been set up with six of 
the old style clamps, shown at C. By 
using one clamp at each end, driven tight, 
with a 54h, hammer, the arall clamps 
became so loose that they and their pack- 
ing pieces D could be removed easily with 
the hand. It was possible to dispense 
with them altogether. ‘This clamp also is, 
‘easier to handle as it will stay in place 


£80 View OF FLASH. 


even before it has been set up by driving 
‘at the point E. 

‘The dimensions given are correct for 
flasks where the distance A varies from 
914 to 11 in. Packing pieces can be used 
to compensate for variations in flasks of 
different sizes, ‘The lower hook is eccen- 
tric and has a draw of about 84 in. in 8 in. 

‘The clamp is made wider on the inside 
edge for strength and of T section for 
lightness and ease of handling. ‘The cor- 
ner E runs down to a small radius, wo as to 
leave a straight place for driving. ‘Tho 
radius in the corner of the upper hook is 
kept small to allow packing pieces to be 
pushed well up into the corner. 

‘These clamps can be made of cast steel 
in several sizes, if it in desired to use them 
‘on a number of flasks, and the layout 
may be altered to suit individual eases. 


Telescope Saves Time when 
Reading Inaccessible Gages 


PRESSURE or other gages sometimes 
must be attached in unhandy or in- 
accessible locations, especially around 
‘experimental machinery or test installa- 
tions. Such gages often can be read by 
means of a fixed telescope. Suitable in- 
struments can be purchased for from $5 
to $10 and sometimes less. 

‘The instruments should be protected 
by a light wooden easing. 

(On construction jobs, where a transit 
or surveyor's level is available, it can be 
set up when necessary for long-distance 
gage reading —V. A. LYMAN, Casmalia, 
Calif. 


© This seat on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


(OU. boys like something 
new — something  differ- 
ent. Ives wonderful electrically- 
reversing locomotive is both. 
It’s a new and revolutionary in- 
vention—the only toy locomo- 
tive in the world that will re- 
verse electrically without being 
touched by hand. The same 
control switch regularly operat- 
ing any electric locomotive also 
operates the reverse mechanism 
in this new one on any regular 
214 gauge track, 
Open the control and, with 
headlight blazing, each car il- 
Juminated, speed over your own 
branch of the Ives Railway 
Lines—a system with trackage 


sufficient to extend from New 
York to San Francisco including 
branch lines, indoors and out, 
all over the country. 


Ives Toys 
make happy boys 

‘THERE'S an Ives Train to suit 
every purse and to give pleasure 
to boys of every age. No matter 
whether you have the train illus- 
trated above, No. 704-R, with 
electrically-reversing locomotive 
and individually lighted cars, 
running on 214 gauge track—or 
in No. 505, a snappy little 
train that costs only $5.75 and 


runs on O-gauge track—your 
fun will be all the same. 


THE IVES MANUFACTURING CORPORATION 


197 Holland Avenue 


Bridgeport, Conn. 


Send for fascinating 
booklet 


OUR new 32. in color 
pate pe 


Bee line of hyes Train end: 
Comorien including the electrically. 
gevereing locomotive, and 
Freight care, Bridges, switche, sta- 
tions, automatic ell signala for 
Cremingy aytomati, Mckee: 
ic, an 
Brie hack the’ oowon eked 
fo de 


Ives Trains, are, sold 
partment, electrical 
Stores everywhere. 
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NEW TOOLS — 


= «cp 


(onlde Micrometer No, 16+ 


Designed to help you 


do more accurate work 


HESE new Brown & 

Sharpe Tools contain the 
time and labor saving fea- 
tures in which you are i 
terested. The new features 
help you to do more accurate 
work. 


Experienced tool designers have 
made possible these tools for you. 
They have studied your more 
exacting requirements and ex- 
perimented with new designs and 
models—always with the one ob- 
ject of providing tools that will 
enable you to accomplish your 
work in an easier and more ac- 
curate way, They are tools from 
which you will receive the ac- 
curacy and efficiency that you 
must depend upon. 


A few of these new tools an 
‘ilastrated om this page. Mony 
others are described in our new 
No, 29 Small Tool Catalog 
Write for « copy taday. 


Brown & Sharpe Mfg. Co. 
Providence, R.L, U.S. A. ° 


Brown & SHARPE Toots 


Standard of the mechanical world 


Locating Holes in Jigs and Dies 
(Continued from page 100 


and noting the divisions on the dial in- 
dicator at the end of the screw. 

To get the next hole position, the 
‘machine table has to move 6 in. If 
the screw has four threads to the inch, 
one revolution will move the table 34 in. 
‘Therefore we must make four turns for 
Lin, or 20 turns altogether. Set the dial 
at zero and give the screw 20 turns, 
bringing it to a stop on the last tun 
at the zero mark. Lock the table and 
proceed as for the first hole. For hole 
‘No. 3 move the machine table at a right 
angle to the first line of movement with 
the cromfeed screw. Hole No. 4 is lo- 
cated by reversing the direction, 

Where extreme precision is required, 
the workman should test the accuracy of 


one 


ever Prornactor 


gp1P PHD iN 
Es salieri 


a 


gb ND ees, < 


secasaid di emacs 
of the tacks ved in Inying out Henan des 


the feed-screws before using them to 
locate positions, as long usage wears the 
serew in certain places more than others. 
‘This can be done with some kind of dial 
test indicator. Fix the indicator to the 
‘machine spindle and the contact. point 
against a fixed point on the table. Now 
move the table in one direction and note 
the comparison of the indicator and the 
screw dial. ‘Test it in this way for 
several inches. 

If the screw is found to be inaccurat 
the error must be compensated when using 
it to lay off distances that must be righ 
Find the amount of the error and allow 

(Continued om page 110) 
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diating! Ie cannot 
‘with, your neighbo 
reception. With four 
trom WD-llandRadiola Loud 
Saker. With compartments 
forthe batteries. Comolete 
except battericy «$191.00 


‘Send for the free booklet that describes every Radia 


RADIO CORPORATION OF AMERICA 

Bee tt Address Oce Nearest You) 
Please send me your Radio Booklet, and the name 
Sfiis ese REA dcbuaoe, 
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‘Was a time when we voted Pa's ticket ‘cause he did and his 
Padid. When most of us couldn't get much closer to a can- 
didate and his ideas than the soap box orator on the corner. 
‘When bonfires and torchlight parades were as exciting a part 
of election day as the candidates and issues. Politics was no 
place for ladies, and what little the women knew about it they 
gleaned from scraps of the men folks’ talk. 


Radio has changed it all. Every farm—every city living room 
—every corner radio store will be a gathering place for the 
people, listening in. There'll be a Radiola Regenoflex on the 
farm, where distance demands a sensitive receiver. There'll be 
a Radiola Regenoflex in the city home, where selectivity is most 
important—to tune out conflicting stations. You'll find one 
wherever good, clear, dependable loudspeaker reception is bring- 
ing the candidates and the issues right into the home—building 


‘America into a real democracy. 
« - 
‘There's a Radiola 
a for every purse’ ra 
Radio Corporation of America 
ter Offers 
233 Broad, New York 10 So Le Sal Stree, Ching 


"433 California Street, San Francisco, Cal 


Radiola 


REG. U.S. PAT. OFF. 


10 


ee 
F Makers of the 
) Acouszicon 
| for the Deaf 


Famous scientists of sound achieve 


New Radio Triumph 


Have you ever noticed how often a baritone 
solo sounds like bassin Tou speaker con 
Cert? How a violin will sound Bike a calla? 
How 1 soprano will deepen into a mezzo oF 
contre? 

“Therein aneaily understood reason fo hi, 
Sound pasing throughs funnel, tends tolower 
itsregiter. Speak through a megaphone and 
sce how much lowe our wc xn 

Taaio engineers have recognized this loud 

. speaker problem 
Thutitremained 
for the foro 
Dictograph 
tint to eave i, 
Tato the problem 
they put their 20 
seas tapers 
Inthe making of 
tenstive sound 
nstument-the 
Acousticon for 
the deaf; the De- 
tective Dictograph and the loud apesking 
tne Telephone. 

‘Out of thice years continuous experiment 
came. the. Dictagrand Loud. Speaker ~ the 
new type loud speaker based on principles 


Dictogrand 


LOUD SPEAKER 


Which ultimately every maker must adopt. 
‘The Dictogrand incorporates two vital fun- 
damentals— an 

ing device and an acousti- 
cally perfect’ hora which 
counterbalance any tend 
ency for sound to di 
tlwn out of its tended 
register. Every tone rings 
true and accurate; the range 
is wider; articulation decis- 
ive and. 


maven alent 

male re 
‘The Dictogrand gives 3 tbe Ui 

gon tite aS, 


distor. 
Toe or metalic harshness 
of any kind, all that your 
tet cam take out 

sf thes; the moxt delicate tremolo, the thane 
Serous overtone; the light and ewift harmonies 
sil viced ax accurately 


‘Shaneves Woe fr ts tea ffs gv 
Penne, In cur mpi weil fecal 
nme ted pope “Apple Card” i you sty so 


DICTOGRAPH PRODUCTS CORFORATION 
1330 W. and Se, New York City, Dept LIT 


Radio Deters Name 
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Locating Holes in Jigs and Dies 
(Continued from page 108) 

this on the dial indicator of the serew in 

moving from one point to another. 

Another way to overcome an error in 
the feed-screw is to measure the move- 
‘ment of the table with a Vernier ealiper or 
‘micrometer from some fixed point on the 
machine table to the center af the spindle, 
A simple way to do this is insert » size 
plug in the frst hole bored, move the 
table, measuring with the feod-screw to 
tthe next point, then measure the distance 
from the plug in the first hole to a plug | 
that fits the taper hole in the spindle, 

‘When there is no convenient point of | 
known to start from in laying 
off holes in the jig, one button can be 
located in the position of the first hole 
and all other locations can be measured 
from the button. After the first hole, use 
4 size plug in it instead of the button, 

When laying off or measuring distances 
with the feed-screws, they must be ro- 
tated in one direction only. 

Bushing holes can be bored in the drill 
press when precision measurements are 
not required. Positions aro Isid out with 
1 surface gage or dividers, as in Fig. 17, 
‘The points are center-punched lightly 
with a sharp punch. Use the position 
indicator in the drill chuck the same as 
directed for the milling-machine method, 
‘When the ball of the indicator is running 
true, adjust the table until the point will 
bear in each center punch mark in turn, 
‘Then drill and bore the holes with an 
adjustable boring head, 


"THERE re several other well known 
‘methods of locating and boring holes, 
but the two I have described here 
illustrate the fundamental principles 

If the young toolmaker is well ground- 
ed in the principles of the work, he need 
have no apprehension about’ quickly 
learning and using new methods, 

Holes in dies and experimental work 
can be located and bored by practically 
the same methods. 

In laying out angles on work requiring 
great accuracy, the Vernier bevel pro- 
tractor (Fig. 11) is an essential, ‘The ac- 
curacy of the best protractor, however, is 
limited to 1/12 of 1 deg. or 5 min. Where 
closer angle measurements must be taken 
it will be to use the sine bar 
shown in Fig. 16. ‘This in in iteelf a 
simple tool, but should be very carefully 
made. It ‘consists of a tool-teel bat 
hardened and ground, all sides absolutely 
parallel. ‘Two tool-steel plugs, carefully 
ground for size, are fitted to the by 

plugs 
should be an even dimension—5 or 10 
is recommended—tosimplify calculations. 

‘The use of this tool requires a know! 
‘edge of trigonometry. ‘The bar is clamped 
to the face of a special angle plate, which 
should rest on an accurate surface plate. 
The plugs are then set with a Vernier 

- “4 


height gage or size blocks to a he 
from the true horisontal to correspond 
‘with known dimensions of the required 


angle. This angle then can be trans 
ferred to the work by setting the bevel 
protractor to the sine bar. 

of an angle in degrees, minutes, and 
seconds can be obtained with this tool, 
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EVEREADY 


Radio Batteries 
—they last longer 


EVEREADY RADIO BATTERIES FOR EVERY RADIO USE 


Each one supremely economical and efficient for the use for 
which it is designed—each one made under the supervision 
of the world’s greatest electro-chemical battery laboratory 


Eveready “B” Batteries 
‘THERE are Eveready Batteries 
for portable sets where small 
size and light weight are more 
important than long life. There 
are Eveready medium size bat- 
teries that come between the 
small and the standard size. 
‘There are Eveready large size 
“B” Batteries that afford maxi. 
mum economy and reliabi 
of service when used with aver- 
age one, two, three or four tube 
sets. And now there is a newer 
Eveready heavy duty, extra 
large size“B” Battery that gives 
similar economy to owners of 

BUY 


multi-tube heavy drain sets 
and power amplifiers. 

For maximum “B” Battery 
economy, buy Evereadys,choos- 
ing the large sizes (Nos. 766, 
767, 772) for average home 
sets, and the heavy duty, extra 
large (No. 770) for multi-tube 
heavy drain receiving sets and 
power amplifiers. For portable 
sets choose the Eveready No. 
764 medium size, unless space 
is very limited, in which case 
choose the Eveready No. 763 
small size “B” Battery. 


Eveready “C”’ Battery 
Eveready makes a long-lasting 


“C” Battery with terminals at 
114, 3 and 44 volts, May also 
be used as an “A” Battery in 
portable sets, 


Eveready “A" Batteries 


Eveready offers you “A” Bat- 
teries for all tubes, both storage 
and dry cell. For storage bat- 
tery tubes, use the Eveready 
Storage “A.” For dry cell 
tubes, use the Eveready Dry 
Cell Radio “A” Battery, espe- 
cially built for radio use only. 
Manufactured and guaranteed by 
NATIONAL CARBON CO., Inc. 
Headquarters for Radio Battery Information 


New York San Francisco 
‘Canadian National Carbon Co, Limited, Trento, Oat 


THEM FROM YOUR DEALER 
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“IT’S A REAL TYPEWRITER” 


‘The Remington Portable has won the endorsement of Peter B. 


Kyney just 
wrorld over 
Phenomenal : 
‘Many prevent owners, ike Mr. Kyne, have operated other type- 
srrters in the Remington Portable they have found a. compact 
ttachine which meets every requirement, blt to do beautfal worl 
nd possessing every feature common tothe big machine, even td 
the four-row slandard keyboard. 
‘Why should you continue to write in the old-fashioned, slow, 
tedious, loog-hand, when witha Remington Portable you ex turd 
Satay crane peed page wih tr oie ed 
‘llort?IU'stime tobuya Remington Portable: Sold by all Remington 
Fraiche and over $,000 dealer. Easy tem. a 
Mbntrated “For You—For Everybody” ceill 
de tent upon request. Adress Department 07. 
REMINGTON TYPEWRITER COMPANY 
314 Broadway, New York 


Nenitiis ode os kar heen ese Toren 


REMINGTON 


Portable Typewriter | 


THE RECOGNIZED LEADER-IN SALES AND POPULARITY 
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Inexpensive Micrometer Set Has 
Range of from 6 to 24 Inches 
By Ewin Kilburn 


ODERN machine work and auto. 

mobile repairing require the use of 
accurate measuring instruments, par- 
ticularly micrometers, for the produc- 
tion of satisfactory work. ‘The expense 
of a complete set of micrometer calipers, 
covering all the sizes encountered in 
machine work and motor servicing, is 
usually prohibitive in the small shop, and 
‘consequently makeshift methods are 
used, with unsatisfactory results. 

‘The writer designed and made for his 
‘own use a set of outside micrometer 
calipers, measuring from 6 to 24 in., at 
‘a moderate cost, considering the efficient 
service obtained from them. 

Briefly, the system followed in con- 
structing’ this set is that of using a 
standard micrometer head in connection 
with such frames as will cover the range 
‘of measurements desired, Each frame 
hhas a measuring eapacity of 6 in., each 
inch of range being taken care ‘of by 
means of removable anvils, 

‘The accompanying photographic re- 
production shows the appearance of the 


6 to 12 in. frame, anvils, and micrometer 
head. 

‘The frames are constructed as follows: 
‘A plece of cold rolled nteel, 6/16 by 14 in., 
is cut to the proper length and bent at 
‘two points to form the frame. ‘The round 
bodies at the ends of the frame are made 
of steel shafting welded to the flat steel, 
‘The clamping lugs on the round bodies 
fare made by welding mild steel pieces 
to the round steel bodies, as shown; these 
clamping lugs are for the purpose of 
securing the micrometer head and the 
frame adjusting sleeve in position for use. 

‘The frame adjusting sleeve just inen- 
tioned requires an explanation to make 
ita use clear. Most mechanics are familiar 
with the type of micrometer using a fixed 
micrometer head and removable anvils, 
each anvil having an adjustment to permit 
its being brought to standard adjust- 
ment. This type of micrometer is a very 
‘useful tool and the one we constructed 
is an adaptation of the same idea with 
the addition of the use of an adjusting 
sleeve in each frame, this sleeve being 
adapted to receive the anvils instead of 
their being mounted directly in the solid 
frame end, as in the older type of con- 
struction. 

We also use an individual adjustment 
fon each anvil, the idea of this duplicate 
adjustment being that when one set of 
anvils is adjusted properly in one frame, 
‘any anvil may be used in any other frame 

(Continued on page 114) 
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Thrill With the 
Big Crowd 


'OR real thi moments 

and dri situations, what 
an. compare witha football, 
tween two great American colleg 
Accrisp fall day, stands jammed to 
the bursting point, bands playing, 
college songs and cheers, stirring the 
very souls of spectator and player 
alike—what could present a more 
inspiring, colorful picture? 
You may not see the game, but with 
MUSIC MASTER hed to your 
radio set you can, in the comfort of 
your home, follow your favorite 
m up and down the field. The 
id word-pictureofthe announcer, 
play by play, will reach you with 
bell-like clarity through this wonder 
instrument of radio. 
Until you hear the voice of MUSIC 
MASTER you have not heard radio 
at its best. Your dealer will send one 
to your home to prove with your 
own set. 
Get a MUSIC MASTER and have it 
ready for the next game. 


te 


Dealers Everywhere 


§Music-SRaster Corporation 


Makers and Distrbntors of High<Grade Radio Apparatus 


10th and Cherry Streets 
Chicago PHILADELPHIA Pus 


1 rt _ , 
u inch Mode 
Caet periredvenaied srg 4 for $30) 
5 A -inch Model, for 
QSUCR spec tetas 
No adjustments. Danci 


RADIO REPRODUCER = 
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“Coast to Coast” 
reception verified 
by Miraco users 
Note: Miraco_ sets, 


by pioneer bet manu: 
Cheers embody. Improve: 


Ohio Hears California 


1 will compare | my. 
‘Miraco to any set T 
fever heard. 


Virginia Hears 
Pulman, Wash. 
In one day I received on 


Bifaontenee, Se, Laie 
Naneapolis and Pulman, 
Washington J. C. Ash: 


dey, Portsmouth, Va. 


42 Stations in 
8 Nights 
In eight nights T have 
heard 42 stations on my 
Miraco over a phono: 
raph attachment.—Earl 
Bredon. Morgantown, 
Va. 
Tennessee Gets Coast 
to Coast 


My Miraco. set works 
finely, Dicks up. stations 
from Const to Coast. Am 
ell pleased. —W. Te 
‘Tacker, Adamaville, Tenn, 


No, Dakota Hears 
Cuba 


My Miraco works fine. 
Have heard from coast to 
it. leg many stations 
fe'Canada ‘and’ Havana, 
Cuba, G™ Anderson, 
‘Turtle Lake, ND. 


won?) 


Bulletin 
Today! 
UILT for loud speaker reception from stations 
thousands of mils Gatant, through local interference 
composed of the finest parts; encase in'a beautiful hand 
Tublved solid mahogany’eabinet; and fully guaranteed. At 
S15 the Miraco fem unquestionably the most 
Astounding value the radio world has ever known. 


range, volume and tone combined 


eally tuned 
‘home ack, 


Concealed and other latex Feimements, Ting 
fadio frequency amplification, detector an Yo 
frequency ampligeation, 

are one of the nest ow price’ radio re 
ongwed by highest rales 
Shisteteecst ta, sete eecr 
sets completely anembled. face nn 
tory <mades fairy ested ond 
factory quranteed 
tow for fates Baie 
foy ot ines proving com 1 
Const reveption- 


DEALERS —JOBBERS 
AGENTS 


Miraca Mosel MW exten 


Centers Has Wide Adaptability 


N ADJUSTABLE mandrel useful for 
‘work that must be turned on centers 
and Goes not require a high degree of 
accuracy, is shown in the accompanyi 
illusteation, This tool does away with 
the recessity of turning up an endless 
number of temporary mandrels for odd- 
sized and odd-shaped holes, for which it is 
not possible to use standard mandrels or 
even expanding mandrels, if they are 
available, which often they ure not. 
One advantage of this contrivance is 
its great range of adaptability; another 
is its simplicity and the comparative ease 
with which it can be made, It consists 
of a spindle formed with centers having 
‘a threaded portion at one end and a small 
shoulder at the opposite end, and two 


cone-shaped, sliding centers. A series of 
four spacing collars of different. lengths 
tenable the tool to be quickly adjusted to 
any desired length within its range. 

‘The range of the device can be ine 
creased greatly by providing a net of 
smaller as well as the larger cone centers. 
‘The two sizes allow work large at, one 
end and small at the other to be held. 
A.smaller cone is also useful where a large 
‘center might be in the way of the tools. 

It is desirable, although not absolutely 
necessary, to harden the several parts, 
The spindle may be made from drill-rod, 
or, better yet, from some non-shrinking 
tool steel.” The centers, at all events, 
should be made from’ tool steel and 
hardened, lapped on the inside, and 
ground and stoned on the faces, in’ order 
to retain their accuracy. The spacers are 
made from cold-rolled steel, and may be 
case-hardened.—S. 


Inexpensive Micrometer Set 
(Continued from page 112 


of the set if the frame is standardized 


to the anvil by use of the adjustable 
sleeve, so it is necessary only to set one 
of the standardized anvils in any frame 
but the one it was firet set in, to bring 
the whole set to standard in that frame. 

‘This greatly simplifies the set, as we 
use only six anvil 


ix anvils for the whole range of 
and by making another frame 


the 24 in, with the one set of an 
four frames and one micrometer head. 
The essential parts at the anvil end 
are the anvil, the anvil locknut, the anvil 
ing nuts, and the frame adjusting 
.. ‘The anvils are flattened at the 
threaded end on one side and a key 
provided in the threaded adjusting slee 
to keep them from rotating. 
Drill rod is used for the anvils, and 
steel shafting or serew stock for the other 
machined portions of the set. 
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Universal Mandrel with Cone 
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The long awaited 
‘Broadcast ‘Receiver 


Combining supreme efficiency, convenience and 
beauty, produced at a low cost which brings it 
within reach of all. 


ERE at last is the perfected instrument 

permitting you to enjoy simultan- 
eously the most desirable elements of broad- 
cast reception—features which no one model 
ever combined before. 


The distinctive Magnavox tuned radio fre- 
quency circuit is characterized by exceptional 
clearness and volume as well as selectivity. 
The Magnavox Unit Tuner does away with 
all complicated dialing and places the novice 
on the same footing as the radio expert. 
Magnavox Broadcast Receivers and other Magna- 


vox Radio Products are sold by reliable dealers © 
everywhere. Write for new illustrated catalog. 


THE MAGNAVOX CO., Oakland, Calif. 
New York: 350 West 31st Street San Francisco: 274 Brannan Street 
(Canadian Distributors: Perkins Eecrie Limited. Toronto, Moatrea: Wiasipes 


[Yacnavox Radio 


BROADCAST RECEIVER 


The new Magnavox TRE-5 Receiver is here 
shown with Magnavox M4 Reproducer, 
($25.00) which insures clearest tone. 


TRE-5 


A Sctube tuned radio frequency receiver 
consisting of two stages of tuned radio 
frequency of special design, detector and 
two stages of audio frequency. 

‘Cabinet measures: height,9%4 in.s length, 
2036 ing depth, 14% in, 


Without tubes, batteries or reproducer 
$125.00 


TRE-50 


This model is identical with TRE-S but 
encased in larger carved cabinet with 
built-in Magnavox Reproducer. 
Haridsomely carved cabinet measures: 
height, 143 in. length, 20% in.; depth, 
18% in. 


‘Without tubes or-batteries $150.00 
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Keeping the Telephone Alive 


Americans have learned to depend on the telephone, in fair 
weather or in foul, for the usual affairs of the day or for the dire 
‘emergency in the dead of night. Its continuous service is taken as 
‘@ matter of course, 


‘The marvel of it is that the millions of thread-like wires are kept 
alive and ready to vibrate at one’s slightest breath. A few drops 
of water in a cable, a faulty connection in the wire maze of a 
switchboard, a violent sleet, rain or wind storm or the mere falling 
of a branch will often jeopardize the service. 


Every channel for the speech currents must be kept electrically 
intact. The task is as endless as housekeeping. Inspection of 
apparatus, equipment and all parts of the plant is going on all the 
time, Wire chiefs at “test boards” locate trouble on the wires 
though miles away. Repairmen, the “trouble hunters,” are at 
work constantly wherever they are needed in city streets, country 
roads or in the seldom-trodden trails of the wilderness, 

Providing telephone service for this great nation is a huge under- 
taking. To keep this vast mechanism always electrically alive and 
dependable is the unending task of tens of thousands of skillful men 
and women in every state in the Union. 


)AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
BELL SYSTEM 
One Policy, One System, Universal Service 


MAKE BIG MONEY 


CHARGING BATTERIES 


ule Wie tay 
i “Built for Service” 


iS 


For You--Mr. SignPainter 


Football. for Everybody 
=r eee eee 


ALBERT A. GREGG CO. Dept. S, WEST JEFFERSON, 0, 
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Turret for Small Lathe Built 

on Simple Lines 

By Frank N. Coakley 
NE, of the handiest lathe attach- 
ments the owner of a small machine 
shop can provide for himself is a turret 
head. “The one shown is simple in con- 
struetion and will be found quite efficient, 
When in operation, the turret B is held 
armly in place against the tool block of 
the lathe by the center pin A. ‘The move- 
ment of the turret is guged by the steel 
clocks £, which are set in slots milled at 


ey ag Mt 
oem 
Grin 


Y 


right angles to each other at the bottom 
‘of the turret. These blocks, which pro- 
ject below tl a snug fit 
in the slot of # it is advise 
able to harden these blocks, 

In operation, the turret is rotated by 
loosening the handle C, which allows the 
spring G to raise the turret until the 
blocks # clear the toolpost casting. ‘The 
turret then may be swung to the desired 
position and clamped in place with the 
blocks # in the toolpost slots, 

‘The collar H prevents the spring 
from moving the turret. too far, as, the 
flange of the collar stops aguinst blocks 
when the handle C is released, ‘The 


na i, 


revonte 
the spring from flying out when the turret 
inremoved trom tie athe, 

‘The eonter pin is threaded on both enda 
and flattened tsshown in the detail The 
tnd for the nut D hea a ner teed then 
the end for the clamping hrndle C. The 
pin is slipped into place and screwed 
Tightly thrvugh the nut-D, ao as to bind 
itary, int place. ‘This enablon the 
operator to us'a stop on the lathe bed in 
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The 
GREATER. 


New Model B 


WONDERFUL | circuit made 


Balanced ar 


The NEW Mode B Rec 


enormously emphasizes the outstanding 


don of the EAGLE Balanced : | 
Neutrodyne, gd 
Every Vital Part Manufactured 
In the EAGLE Factory Cd € 
Every instrument that mi 5 
aay responsibility for the cf Ball-Bearing , 
the EAGLE Model B Receiver Die-Cast 


CONDENSERS ® 


in the EAGLE factory under the super- 
vision of EAGLE engineers. cia o 
sntiry new departure in condensers 

Both rotor bearings af balbeesog. Rt 


EAGLE Instruments 
ONLY in EAGLE Receivers anudstatrpatesare das i gral with thelr 
‘The vastly improved, instruments, deeribed 


in the adjoining panel Cannot 
Anywhere At ty Brice 


Revolving Resistor 
Anrrhere J RHEOSTAT 
ie Rea Maas Weiss. ‘on the weit’ Seb || ays ce coe ds 


INSIST Upon TheseAdvantages YOU BUY— | Serine ine iiie EACLE 
You want the Ld rovements in ” 
‘The you want the Advan The EAGLE EAGLE 


your radio set, 
Tixeemalipin wwiicer bal 


condenses and the een develone,revs- Warranted Multiple Switch “ 
tod ena grengelaeee sims for ONEYEAR | sss! of veal jacks 


controls all battery con- 
nections. 


26 BOYDEN PLACE, NEWARK, N. J. 
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With the clock in his panel Mr. Kent checks time with the Government signals from Arlington 


and keeps track of broadcasting schedules. 


Note the beautiful finish of the Celoron pandl, 


, What Kent says about panels 


Albert Kent builds his own sets. He 
uses instruments of the highest qual- 
ity. He has found that it does not 
pay to mount his parts on just any 
old radio panel. He writes: 


“Having completed over thirty 
radio receivers of various styles, I 
thought you would like to know’ of 
the truly wonderful results obtained 
with the use of Celoron panels. 


“By the process of elimination, T 
found that Celoron was the only 
tisfactory panel, mainly because of 
s extremely low loss of high fre- 
quency currents. This characteristic 

in distant stations clearly with 
imple hook-up, I find working 
with Celoron a pleasant task and 
every completed receiver makes a 


strikingly beautiful appearance. The 
first one, after three years’ hard use, 
still looks like new. 


“I wish I could tell every expe 
menter to begin building his set 
the right way by using the best ob- 
tainable panel—and that is Celoron.” 


Send for Free Booklet 


For set builders we have a special 
jetting the Right 
‘eloron.” It con 
tains valuable hints for set builders. 
Write to Department 4 A for your 
copy. 


CELORON 


A BAKELITE PANEL 


Diamond State Fibre Company 


Bridgeport Pa., and Chicago, Ill. 
Reva lietecit ont 


Toronto, Canada—London, England 


Popular Science Monthly 


250 Fourth hvenue 


Electric Bells 
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Fixture for Holding Studs 


A QUICK-ACTING chuck for holding 
one threaded end of a stud wi 
threading the other end can be made as 
shown from a piece of iron or steel. The 
piece is threaded through the center to 

receive the stud 
and then cut in 
two. ‘These parts 
are drilled and 
tapped for three 
studs, which are to 
hold them to- 
gether, and cot 
Prrcieore tersunicfrominside 
BoTTOMPIECE to form pockets 
4 qulekcting chek for the springs 

that serve 
spread them apart, ach of the three con- 
necting studs are threaded on one end only. 
‘These ends are screwed and riveted in 
one half the chuck. ‘The opposite ends 
serve as guides for the other half. 

In use, this device is held in the lathe 
chuck. ‘Then, to release a stud that has 
been finished,’ it is neceas 
loosen the chuck jaws 
turn the stud out by 
away with the necessity of using an 
alligator or pipe wrench.—G. 'T. ScHAr- 
rex, Beardstown, Ill 


Single Rod Clamps Small Work 
on Drill-Press Table 


NOVEL method 
of holding work 9 
onthe drill-press table } 

i! 


‘without clamping it 


is illustrated. A bolt yaaa 
or any rod of ‘the HeLoNo 
right length is placed ‘wore 


between the work and 
the spindle brace of 
the machine. — ‘The 
table then is raised 
against the bolt with 
a little pressure; it 
will hold tightly 
enough to resist the 
torque of drills up to 14 in. For repeti- 
tion work on small drill presses this is a 
quick method.—H. W. 


For repetition work 


‘Turret for Small Lathe 

(Continued from page 116) 
the production of duplicate parts, as the 
position of the pin is not affected by the 
ovement of the handle C. The fine 
pitch of the lower thread prevents the pin 
from becoming loose when the turret is 
released. 

Four holes are shown in the turret, It 
would be posable to use five or sx, ifthe 
work is not too large. In making the 
hhea, the holes should be bored with the 
turret clamped in position on the lathe for 
which itis being made, A good plan is to 
Use a boring bar on the centers. After the 
holes have been dilied, mark the cross 
slide, so that the turret can be reset in the 
proper place after it has been removed 
{rom the lathe. 

If a larger turret is required than the 
one shown, the toalpost T-alat will govern 


the dimensions, which should be increased 
proportionately. The turret shown, how- 
ever, is a husky one and will stand up 
tunder fairly heavy work. 
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Soft, Mellow Light ang 
Clear, Natural Tone 
<p Simply attach the light cord ot 


- 


. Art and Science Meet in This 
Amazing Radio Loud-Speaker 


NG ii io surrounding the light into the taut parch- 
OTHING in the history of Radio has surrounding ee 
inciple of 


created such a startling sensation as 
this amazing combination loud speaker 
and library table lamp. 


It is not merely a good loud speaker. It is ‘speakers. 
an inknitely Seer loud speaker. is not site nut of don give 


/ Merely #ghod looking table lam. “Tt in a table o eading mp, 

thing” of Extraordinary artiste Beauty—an By attaching a log wire to your resving mt 
\ object of pride in the finest homes. the Radio canbe Leptin another, room 
| Saint. fe Got "eta So 


Two Marvelous Features for py ‘or « git loud speaker” of lamp ‘bought 
Price of Either One 


ut you can't realize how remarkably and beats 


septation with ordinary a box or cabinet ttl Thee we gare features have my 

sprakers instantly shows the vast superiority bieed in one until Sou see an q y 

of the Redislomp. ‘The sound ie trammitted for yours, "Ase for a demonstration at yout 

through a perecisd unit concealed inthe baw ot Goals ietaday. (You have 3 Galt treat in 

the lamp, and arpliied through the tapered tome bidet «TH OF your dealer aun’ ty just 
smber £0 1 int the and mail the coupon. I will bring you 

Stade.” Here fe deflected through the warm ait information. 


RADIOLAMP COMPANY 


Dept. 211 334 Fifth Avenue New York 
ON SALE AT LEADING RADIO STORES EVERYWHERE Fysoiouar conrany, 


RADIALAMPp> 
LOUD SPEAKER — 
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You—yourselves can build 
this Dragline that really digs 


JS imagine! a perfect little _gincering parts in miniature; gears, 
Dragline that digs, then swings pulleys, couplings, girders, beams, 
its load and dumps it like themoael and can be put together in any 
dragline shown above. number of models. They 

fou can build and oper- are strong and accurately 
ate one yourself, if you made and fit together per- 
have Meccano—en fectly, so that the ma- 
ing for boys. And when chines work easly and smoothly. 
you are through with it [© = ‘You don’t have to study to 
you can build dozens of baie wich Mecezan. forme 
other models—sky- [rcctp int hey tng len ial a 


d tures showing just bow models 
scrapers, bridges, cranes, 0 together. 


Mitomopiies This Book Sent FREE ess:'0y"is 
even, with the Sd a yrur sume and aiden sith tae of he WATE and. sporting 


Kena oad ee 


‘stores. Sent 
same Meccano Siret on re ipt 


outfit. 


Niecane "andthe jor 


price if your 
MECCANO COMPANY, INC. Eansiot supply” your 

For Meccano piisan Kt, Elisabeth, HJ. peers I 

parts are real en- je Coals: Meany Lid, &6 Cabaret, Foes $1.0 10 $45.00. 
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1250 Fourth Avenue, New York Cty 


th 
Boice-Crane Junior Bench Saw 
‘Thlestardy peeinon machine wil sem, mad it nd 
‘Ewe Tip stocks 

Drivenby verti. p motor 

‘SOLD ON MONEY-BACK GUARANTEE 
rte fr dserptio fader on bench res, hod seen end finer. 
W.B.& JE. BOICE, Dept. PS. 11, Toledo, O. 
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Jig Adapts Drill Press for 


Facing Operations 
[N.THE small shop the need for another 
lathe often is felt. Asa rule, a drill 
press is to be found idle, and this can be 
‘used for certain classes of work in connec- 
tion with the fig that is ilustrated 

‘The size of this jig, which is designed 
especially for facing operations, is gov- 
cerned by the drill press on which it is to be 
used, therefore no dimensions are given 

jor it. 

‘The jig body is cast iron, with a hub 
about 134 in, larger than the drill-pres 
spindle. “A tapered hole is shown, but if 
tthe drili press has a straight spindle, pro- 
vide the hub with a hole to suit and tap 
it for a setscrew. 

‘A T-slot is planed through the body us 
indicated and four holes are drilled and 


tapped to take the screws holding the end 
plates in position, The feed screw is 
threaded 16 or 20 threads to the inch 
and turned down at the ends to form 
joulders, which fit against the end 
plates. 

‘A star feed wheel is pinned to the end 
of the feed screw. A bracket is fastened 
to the drill-press faceplate, and this holds 
a feed pin in such a position that it 
comes in contact with the star foed wheel 
as the jig revolves and thus turns the feed 


screw. 

‘The tool-holder isa block of steel, made 
sliding fit in the T-slot.-. It is tapped to 
fan easy fit for the feed screw. A hole is 
provided for the cutting tool, which is 
held in position by a setscrew—F. N. C., 
Buffalo, N. Y. 


Improving Electrician's Fish 
Wire by Ball on End 


[NINSTALLING a headlight turbine 
‘generator in a locomotive and wiring a 
headlight on an accommodation coach, 
‘there was one point where it seemed im- 
possible to get a fish wire through the 
bends in the flexible steel conduit. ‘The 
wire had a closed loop, but it would not go 
through in an hour of maneuvering. 
Finally Ttook the fish wire to the shop, 
‘wrapped No. 18 bare copper wire around 
the loop, tinned and soldered it, and 
dressed it down with a file. This formed 
‘a smooth ball about 34 in. in diameter 
fon the end of the fish ‘wire, which could 
be pushed through the conduit.—S. H. 
Sanuets, Oakland, Calif. 
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Simple Lathe Fixture Aids in 
Turning Large Radius 


CHEAPLY constructed radius-turn- 
ing fixture is shown in the accom 


panying illustration. For turning large 
form miling cutters and smlar work, 
umber of yoo-caneviNG ARM 
duplicate 
pieces are 
required, 
this fixture 
ives excel~ 
lent re= 
sults, 

Teis made 
entirely of 
steel, The 
arm” that 
carries the 
tool swings 
on a stud 
and. th 
distance 
from the point of the tool to the center of 
this stud is the radius required to be 
turned, A square slot in the end of the 
arm is provided to hold the toolbit. | 

‘The tool may be fed right and left by 
manipulating the knurled thumb-acrews 
on the sides of the fixture—S. L. 
Ronenrs, Hoboken, N. J 


Adjustable Centering Tool 


“THE itustration shows a simple ad- 
justable device for centering round 
stock up to 144 in. in diameter in the 
Inthe. It will center any number of 
pieces accurately and rapidly. In use, the 
drill is held against the center while the 
piece rotates in the 
V_ block, which is 
adjustable for any 
size shaft up to the 
limit: mentioned. 

‘The device re- 
quires one piece, A, 
‘of cold rolled steel 
Lin, square and 3 in, 
long, and one piece 
of cold rolled steel, 
B, 1 in, square and 
24 im. long. In one 
‘end of B is cut a V, 
Which serves as a 
stondy-rest for the 
shaft. This piece is 
fastened to A with the thumb-screw D, 
which passes through an elongated slot in 
the drill-holder. 

‘The dil is fed to the work by turning 
the handle of the tail center. “Two plates, 
C, made of 14 by 34 in. cold-rolled steel, 
‘act as guides for the adjustable V block.— | 
8, A. Asquini, Los Angeles, Calif. 


seve | 


OPERATING SCREWS 


‘A radian toot for 
Guplcate work 


‘TaKSTOCK SPINDLE 


Welding Torch Heats Rivets for 
Chassis Repairs 

HEN a few rivets are required, as 
‘when working on an auto chassis, 

it is not necessary to light up the blow 
forge. ‘They can be placed on a piece of 
fire brick and heated with the flame of the 
welding torch one at a time, as they are 
needed. This is a quick and convenient 
ethodl and a great time-saver when only 


small job is to be done. 


120-4, 


Why Not 


Accept this test now? Find out if this Shaving 
Cream is all that men claim? 


By V. K. CASSADY, Chief Chemist 
CENTLEMEN: 


in Thgpther day «man wrote in to thank me forthe IO-lay tube his wife hd sent 
in 


90% of the men who come to Palmolive Shaving Cream start from that point 
‘We ret cur case on a tt. A test we oond Won’ 

aeons 

Excels in 5 big ways 

Palmolive occupies « unique postion in ita Geld 

Ie representa the experience of 60 years «the best men know 
that bald Over 130 formulas were ‘tore the right one wes found, 
Teembodies 5 distinct advantages: 

1—Multiplis itself in father 250 times. 

2—Softens the beard in one minute.” 

'3—-Maintainsits creamy fullness 10 minutes on the face. 

4—Strong bubbles hold the hairs erect for cutting. 

‘5—Fine after-effects, due to palm and olive oll content. 


Now a test—please 
[Now in justice to yourself and us, we ask the courtesy of a trial. 


Ie may bring you a new conception of shaving. 
Mail the coupon for free I-shave tube. Detach it now before you forget. 


PALMOLIVE 
SHAVING CREAM 
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Secrets of Success in Working 
with Glass 
By Ernest Bade, Ph.D. 


ALTHOUGH glass is one of the most 
difficult substances with which to 
‘work, there are innumerable uses for it in 
the home workshop. 

To cut glass, both a steel disk and a 
diamond are used most, although larger 
erystals of carborundum will serve eff- 
ciently. If the glass is to be shaped in 
odd angles, it may be cut with a pair of 
scissors, provided it is not too thick. 
Place the glass in a pail or basin of water 
and cut under water. A smooth edge 
eannot be obtained and the edges will be 
slightly jagged. Remember, while cut 
ting under water, that the glass will only 
bbe roughly shaped, but even this isa great 
‘iid where no other method ean be em- 
ployed, 

Drilling holes in glass is not so very 
difficult. The old method utilized a dis- 
carded triangular file, ground to a sha 
triangular point and used in a brace with 
slight pressure. The point of contact 


eZ tae 
J) What a Difference: 
RE you having trouble with your set—is your 
Ar rerpton raed by ditorcbe by “hyag? 
rs Acer you ft oly bea tae dane that 
Dothese wo imple thing. Replace your preset | is quicker is 
il leak with an Electrad Certiied Leak'of the | to une a brane 


oper resistance and put an ElectradAudiohm 
rows the recory of Your audio transformer 
Stations you never beloce heard. will com 
loud and cltar at's bel,” Crackling, frying won 
wil disappear ab if by mage if that i your tou 
ltr parts acon sale by most ll od rao 
dealers. If your dealer cannot supply you, order 
et, giving name of your foal dealer 


ELECTRAD, Inc. 
Dept. U 


ibe 
le 


‘23 Broadway ? Now York 
ws {2 Caan, Varah Grid Lash and Con 

ERSTE SES [or copper tube with thin walle istend of 
Raman tn eee ese Se Mme | SGT uel placed inthe bonse 


and drilling is accomplished with pow 

press at a driving agent, and then it be- 
comes a simple matter to drill a number 
of holes for glass radio cabinets and 
similar work. 

Canada balsam, thick varnish, or thick 
small, round transparent hole inthe 
center of the ground glass of the camera 

‘Convert any cook stove, range orbestr fo real tar 
stove. OXO.GAS thecheapestclesnetandimotelieat can be used most effectively for focusing 
Ge r sharply with the aid of a hand lens. 
Place a drop of the solution on the ground 

It is also possible to imitate ground 
glass. For this purpose a varnish is 
made of a teaspoon of gum sandarac, 1/5 

teaspoon of gum mastic, 3 glass of 
ether and 14 glass of benzol. "When dis- 


“J "3 
20X0-GASS ee 
ia >> in solution, the resin being dissolve 
(4 BV | Got turpentine, may be used to make 

Ee ete pander wo 


Te omit wn ete 3 dtl 
Sw OIL BURNERS SH Tea 
pa po cee apy 


Sie tee GLORIA LIGHT Co, 


30311 North Mav Stree: Chicnsn, Winoie Set 
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Secrets of Success in Working 
with Glass 
(Continued from preceding page) 


take great care that no flames are near, as 
ether and benzol are very inflammable. 
In silvering mirrors the following direc- 
tions should be closely followed or the 
mirror finally obtained will be patchy. 
First, clean the mirror, Tt must 
be perfectly and absolutely clean. Wash 
it well with soap and water and rub dry 
with a clean rag. If necessary, dip the 
glass in a solution of potassium bichro- 
mate in a glass tray. Dissolve as much 
‘8 possible of this chemical in cold water 
and for each glassful used, add about two 
medicine droppers 
and mix, Let the 
five minutes in this bath and then rinse 
‘under the tap for 
‘two or three min- 
utes. Dry with 
a clean rag 
Pour on a little 
acetone or wood 
alcohol and pol- 
ish the glass with 
the rag. 
Whenthegiass, 
for at least: that 


cardboard 


{obove)” an 


ride which is to receive the silver coating, 
in perfectly bright and spotless, take great 
‘eare not to touch it with the fingers. 

Place the glass in a tray of such size 
that 1 in, or loss is left at the edges. If 
a tray is not at hand, make a cardboard 
tray to fit, ‘This should be made of one 
piece, about 4 in. high, wax oF 
paraffin and coat the entire inside of the 
tray; then place the glass in it. 

Carefully prepare these solutions: First 
dissolve 14 gram of silver nitrate in 200 
cubie centimeters of water and add 14 
gram of Rochelle salts. When dissolved 
and ufter it has been brought to the 
boiling point, filter through a filter paper. 

‘Next dissolve 1 gram of silver nitrate in 
100 cubic centimeters and add strong 
‘ammonia water, drop by drop, until the 
brown precipitate first formed is redis- 
solved. Add 34 gram more of silver nitrate 
and add 100 cubic centimeters of water. 
Filter thie second solution also. 

‘Then take equal quantities of these 
two solutions, mix with a glass rod and 
pour the mixture quickly but gently over 
‘the glass to be silvered. Leave in the 
solution for two or three hours or over- 
night. Then take out the glass, hold 
over the tap and let a gentle stream of 
water run over it for a few minutes. 
Stand up to dry. Afterward apply a 
thin coating of fluid asphaltum varnish, 
using a soft camel's-hair brush to avoid 
scratching the silver. 

‘Wash your hands thoroughly after 
using the silver nitrate, and if stained, dip 
the fingers in dilute ammonia water. 


BLACK & DECKER 


QUARTER-INCH 
PORTABLE ELECTRIC DRILL 


Vith the Pistol Grip and Triggs 


Do You Make Things for 
Your Own Home ? 


Do You Build Radio Sets? 


Do You Work on Your 
Own Automobile ? 


This BLACK & DECKER, 
QUARTER-INCH PORTABLE 
ELECTRIC DRILL will save you an 
immense amount of labor and will 
enable you to turn out work to be 
proud of. 

You will find it one of the most 
useful tools in your kit. 


Order one now. 
J 


Orders and inquiries may be mailed to 
Ge BLACK & DECKER MFG.CO. 
700 Pennsylvania Avenue, “Tomson; Maryland 
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Moleskin Cloth 


uy 
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ai, tran =e pre — 


i ad tray. 
‘Dayton, Ohio 


Building Sheet-Metal Tanks 
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JN, THE building of any machine that 
requires a water vat or tank, a gal- 
vanized sheet-iron tank is generally the 
‘most practical kind to use. A wooden 
and leak, while a metal 
jet of these faults. ‘The 
same holds true in regard to watering 
troughs, tanks for gravity water systems, 
and other tanks necessary on a farm, 
‘The average constructor has not the 
needed tools to make the customary 
lock-seam joints and thinks a metal tank 


rather costly compared with a wooden 
one, ‘This is not the case, however, as 
will be found if one builds the tank by 
‘the method illustrated. 

nerally I use 3 by 3 in. corner posta, 
2 by 3 in. side and end pieces, with 2 by 
2 races, it the tank is large one 

e joints are held by 3¢-in. lagacrews, 

ith such a substantial framework, 
very light weight sheet iron can be used, 
thus cutting the cost down to that of an 
all wood tank. Lock-veam joints are 
lunnecensary; the sheet iron is cut, bent as 
shown, and nailed in place within tho 
‘woodwork. Solder is then run along the 
lap seams and over the nail heads, 

‘The result is a tank that will not leak, 
even after it has been allowed to dry out, 
It will not warp and is lighter in weight 
and better in appearance than a wooden 
tank.—JONAS BYBERG, Silverton, Ore, 


Cork Paint Reduces Dampness 
‘on Water Pipes 


OISTURE in the air often condenses 

‘on cold-water pipes that run through 
@ warm room. This difficulty sometimes 
may be overcome simply by giving the 
pipes or other metal surfaces three ot 
four coats of paint. A much more certain 
method, according to Henry A. Gardner 
‘ofthe ‘Scientifie Section of the Paint 
Manufacturers’ Association of the United 
States, 

Give first a priming coat of metal pro- 
tective paint, then a coat of spar varnish 
containing whatever color pigment is 
desired. Before the varnish dries, press 
ground cork against the surface to form 
a thick coating. When the varnish has 
dried, two coats of oil paint or enamel 
complete the finish. 


Prizes for Photographs 


IF YOU have made or are making 
‘any article with the aid of POPULAR 
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Ino THIS one brine book of 280 pages have 
been condensed thousand face that cents hve 
discovered since Aristotle, the ‘of science, dissected 
fang to aco whet sande ics ort beat, 

How often have you wanted to know about the woe 
dhecfal dicovecica ta scichoa that lave 90 changed the 
twodld wo Biola. the scact of indian, the saaiace 
of the atom... the oxigin of the earthl 

‘Oc you may have wanted to know why glas fe trans 
pent”. . bow fies podace light... “why the 
Dipan. if mio wores more io a ganght Loc? 

All of these questions, and hundeods of echoes, hve 
now been anewerod, for the fixe timo, ia one boole— 
‘Tite Pocker GuIpe To SciENCE. 

‘And you can get this wonderful book absolutely fre! 

All chat you poobebly will ever want to know shout 
science a told ia this one book chat will tin your pocket 
te grace a Idea table, ‘The cusicsiry-eatifying facts 
Sera cell ctcin cabins ee 
te you in single question-ond-aower oem in THE 
PockeT GUIDE TO SCIENCE 


Your Name in Gold 
-~on this Wonderful Book 


You are sesured of the accuracy of the in engineering, in health, in electricity, in mechanical activity—page after page filed 
‘Tue Pockxr Goioe ro Scirxce medicine, and in every branch of science. ‘with phorographs ond escriptions that show 


has been edited by Dr. E. Fron kere and ales hi pony Sata'g Bos ‘ow you ean save money in the shop, 
Sedogresk se darrst tedden weskeyierey nem phe Tabet mean hie 
Man ad His Wer” Dr. Free has a re- tant ‘new inventions in every ranch of But all ths is only part of the contents of 


if the knows 
facts about scientific questions into vivid, 
easily remembered paragraphs. 


FREE 


Tue Pocket Gute To ScrENcE is 

not forsale. Icis offered to you absolutely 

‘with @ 14 months’ subscription to 
JOPULAR SCIENCE MONTHLY. 


onesie of the amazing Porvuan Sciexct 
Biowrmir, Ie’ cakes over gco articles tnd 
Nceres every month to tll the readers of 
Pore ‘Soienem gery ll ha hay 
an sutomodve felis.” ‘ 


Your Name in Gold 


amp your name in 22-carat gold 
of Tur, Pockxr Gviow 70 


A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE. 


Why dors static interfere with rain eveages? 
WOR che wakes pete prow tall oe bees 


Ret Py Repeat 
Seater aes 

You are offered a 14 man iecripces 
preneeme iat eee 
if bought by the month would be $3.50, with 
fiefs tere Saree (2 °cie 
aids renisectas jars 
tease act aa Aon 
feels martes rece See 
see Teak gaeccend eee 


Tn using the coupon please PRINT your name 


Camenergy te etry? 

‘Wig‘cant you skate on gla te amoother 
ee _ 

ig do ell winding clahs wo? 

Wy does a ten yo 


ant, interesting and new discoveries of 

Sclence or the nent 14 months. 

alt ery ime of Poruian” Science 
and picture the mon fascina 

lente, arson 


What irra secre ras 
REE nde the sab f that 


PopULAR SCIENCE MONTHLY, 250 Fourth Ave., NewYork |j__ %? Fourth Avenue, New York 


aeeeceeea Te raaes Oumy tees 
sunt asWetitn to Rorcean Scuswee Mowry dil pa 
SEND _ sexino money just te coupon: within 

10 doe shes oa veces tas beck end 


‘then he delivers the 
No magazine you decide that you are not satis 
them and your entire payment will be re- 


MONEY Struensee 
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Experienced 
Tool Users 
Choose the Trimo 


eahien rio, wv sgl wo sammie 


‘ide inearighly use TREMO. Pipe 


HLS ASY sovtere ean yor 
find anyone as particular as these men 
are about the tools they buy. 


‘The TRIMO has been the out- 
sanding favorite of wach men for 36 
1. The use of only, the highest 

‘quality, drop-forged steel. 
2. Unsurpassed workmanship. 
3. Superior design. 
‘The Trimo Pipe Wrench is as 
13 a hammer ‘round the 


auch a reliable, all ‘wrench, 
‘Your dealer has it, Remember to ask 
for'a TRIMO, Accept no substitute. 


Trimont Mfg. Co. 
Roxbury, Mass. 


TRIMO 


How to Time Auto Engine Valves 


HERE are two 
distinct phases in 
the timing of an 

automobile power plant. 

Properly speaking, engine timing is the 

timing of the camshaft to the crankshaft 

so that the valves will open and close in 
fime with piston travel, Also in time 
with the valve opening and piston travel, 

‘ust be the opening of the contact points 

in the breaker box, which will insure a 

spark being delivered at the right instant; 

this is ignition timing. In this month’s 
article consideration wil be given to 

engine timing, followed next month by a 

discussion of ignition timing. 

‘Two distinet methods are used to time 
the crankshaft and the camshaft gears oF 
chain drive. Engines are designed to 
allow the intake valves to open on top 
ead center or a few degrees after top 
dead center exhaust stroke, piston number 
fone being considered. Most engine fly- 
‘wheelshave top dead 
conter of cylinder 
Nos. Land 4, or Nos. 
1 and 6, marked on 
the flywheel to ald 
the workman in this 
operation. 

Other marks wsu- 
ally are found close 
to the T. D. C. (top 
dead center), Thee 
may be stam 
B.C. or 0. The 
first stamping refers 
to exhaust valve Briar 
closing, and the sec- 

‘ond stamping refers 

tointake valve open- 

ing. The distance 
past top dead center 
at which these mark- 
ings occur on the 
flywheel is measured 


in degrees. 
Tt might be said 


Sexes 


valve closed 5 deg. 
past top dead center, and intake valve 
open at about 3 deg. later, or 8 deg. past 
top dead center. 

In ease an engine has not been marked, 
or the workman desires to mark it when 
rebuilding, all he needs to do is to remem- 
ber that there are 360 deg. in the rim of 
the flywheel, and if a tape line is used for 
measuring the circumference of the fly- 
wheel, each inch will be found to contain 
certain number of degrees. In this way 
it is easy to mark the approximate posi- 
tion at which the exhaust valve should 
close and intake valve should open. For 
a car owner this might prove quite 
valuable in checking without having to 
dismantle the job. A pointer on the 
cylinder block or flywheel housing is used 
to indicate top dead center when the 
‘mark on the flywheel is in line with it. 

‘Another method of setting engine 
timing is to use piston travel. Having 
the engine set on top dead center, the 
travel of piston No. 1 is noted. As a 
matter of general practice it might be 
stated that the piston travel in cylinder 


By Ray F. Kuns 
‘of Automotive Trades {fom top dead center to 
‘School, Cincinnati, Ohio 


SGrumion oRVE “4 
‘oun CARESHATTOEN 


‘Timing gear, valve iter, piston positions for 
‘cthsurt snd intake, and” flywheel markings 


No. 1 would be 1/64 in. 


the closing of the exhaust 
valve, and 1/32-in 
travel to the opening of the intake valve, 

In actual practice it is imposible, of 
course, to obtain the exact setting of these 
valves'in every instance, for the simple 
reason that gears wear and chains stretch. 
However, the owner or repairman will 
depend upon the markings and settings 
given to indieate when he has the best 
possible setting for the particular engine 
being worked on, If he should miss the 
setting as much as one tooth on the 
timing gear, his checking of the job 
according to the information given would 
show him that a mistake had been made, 
He would then want to repeat the timing 
operation and recheck to prove his work. 

‘The reader will understand, of course, 
that the adjustment of the valve lifter 
‘screw to the setting recommended by 

manufacturers 
would have a great 
deal to do with the 
point of opening and 
closing the valves. 
In fact, this is the 
first. nevessary step 
in valve timin 

If the manufac 
turer has designed 
the engine to. oper- 
ate with setting of 
.004 in, clearance, 
and. the workman 
allows .018 or .020 
in, clearance, it, ia 
quite porsible that 
he might miss the 
actual timing of the 
‘engine by one tooth 
fon the gear or one 
link on the chain. 
Generally speaking, 
if the manufac 
‘turer's specifications 
aro not at hand, the 
‘Tor I-head motor 
should “have from 
004 to 006 in. 
clearance between the valve stem and the 
valve lifter, except in the case of the Ford. 
In the case of a valve in head engine, the 
clearance may run as much as .012. 
Usually, however, it will fall somewhat 
lower, being nearer .008, 

Wherever there is any question about 
the timing of an engine in service, the 
first step is setting the valve lifters, 
eylinder No. 1, with a correct valve 
clearance. ‘The next step is to secure top 
dead center exhaust stroke cylinder No. 1, 
exhaust valve just, closing, intake vaive 
just opening. If there then seems to be 
‘a question about the setting of the engine 
timing gears, it would be well to remov 
the timing gear case, pull the camshaft 
rear and try changing the setting just one 
tooth. Or, in ease the engine has been 
sluggish, it'might be well to set it up just 
fone tooth, keeping in mind the proper 
ignition setting. 

As a rule, the markings on the timing 
gears may be depended on, but eases have 
‘been known where much better service 

(Continued on page 123) 


© This seal on = radio or tool advertinement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 123 


How to Time Auto Engine Valves 
(Co 1 


could be obtained from the engine when 
the timing gear markings were ignored. 

To prove the work, it is well to check 
over all cylinders of the engine with 
reference to the closing of exhaust and 
opening of intake, and where the specific 
information is at hand (with reference to 
any engine), it is just as well to continue 
the job and cheek the closing of intake 
and the opening of exhaust valves for 
each cylinder. Sometimes, in fact, this is 
necessary to secure an engine that will 
operate evenly, It may even be neces- 
sary to set the valve lifters a bit off 

indard adjustment of .004 or ,006 i 
in order to have the intake valves opening 
and exhaust valves closing at the proper 
distance past T. D. C 

Of course, if everything is according to 
themanufacturer’s specifications and gears 
and cams are not worn out of shape, all 
valves will be opening and closing correctly 
when the specified valve lifter clearance 
has been secured, and the timing ge 
tare set properly for No. 1 cylinder. 


N FORD work the valve lifters are not 
supplied with any adjusting sere 
If less clearance is needed, the valve ste 
must be stretched or a new valve inserted, 
or if more clearance is needed, the valve 
‘stom must be filed away. This clearance 
on the Ford should never be less than | 
O15 nor more than 91 in; ‘The opening 
follows: 

Exhaust valves open when the piston 
reaches 5/16 in. from bottom dead 
center, and the distance from the top of 
the piston head to the top of the cylinder 
casting measures 334 in. ‘The exhaust 
valve will close on top dead center, the 
top of the piston being 6/16 in, above the 
top of the cylinder casting. The intake 
valve will open 1/16 in. after top dead 
center and close 9/16 in. after bottom 
dead center, The distance from the top 
of the piston to the top of the cylinder 
casting measures 344 in. 

If the workman will set his valve lifter 
clearance so that the valve openings and 
closings are in accord with these figures 
for each cylinder, filing or stretching the 
valve stom as the case may require, he 
will insure a smooth operating engine as 
far as it is influenced by valve timing. 

‘The stops of engine timing in order are: 

1, Secure proper clearance between 

valve stem and valve lifter for intake 

lve, eylinder No. 1. 

2 Set crankshaft with piston No, 1 
1/82 in. past T. D. C. of according to 
intake ‘opening marks on the fly- 
wheel (I. 0.) 

8. With eam gear off, set the eam shaft 
so that all clearance under intake 
valve stem, cylinder No. 1, has been 
taken up and valve is ready to open. 

4. Maintain the two shafts in this posi- 
on and install the eam gear in mesh 

with the crankshaft time gear. 

If the gears are marked, they 
should be found with the ‘marks 
coinciding. 


it of the Ford valves is as 


‘Timing ignition, the sequel to this 
article, will appear in. the December | 
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A single file stroke is sometimes the one last 
thing that makes the home built radio set 
“work.” 


For the making and up-keep of the scores of 
delicate adjustments, which are your set itself, 
the Nicholson Tungsten Point File is one of 
the handiest tools you could have around, 
You'll also find the following NICHOLSON 
Files most serviceable in radio construction: 
‘An 8" Round File An 8" Cabinet File 
‘A'G" Flat Bastard File A'10" Flat File 
‘4 10" Half Round Bastard File 
Most first-class Hardware Dealers 
complete stocks of Nicholson Files. 


NICHOLSON FILE co. 


NICHOLSON 
FILES 


~a File for Every Purpose 
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FOW Jone would you use a mirror 


‘Why listen to radio through a speaker 
whose tone fs indistinct, blurred or une 
‘atural sounding? 

N & K Imported Loudapeaker, Type 
W, marks a new erain radio reprodce: 
tion—an era of amazing clearness. Te 
beingein allthe tones of voice orlnsiras 
‘ent, high ones aa well aslow ones, dis- 
finotly and with a naturalness which 
Iairly surprises yous 
aperted Levappeaer ethiesclere 

2 rudapealer with itsclearer, 
tielower tone, mecta a great seed Is 
the radio fd, that we authori dealers 
tolet thee customers ty it on 

5 Days FreeTrial 

{a thele own homes, without obligation 
to purchase. Aske your radio desler to 
let you try it on your radio vet. If he 
anot yet mupplied, write us for address 
of nearby Nt Ke authorized dealer. 

‘TH, GOLDSCHMIDT CORP. 
‘Dept.CA1,15 William Street, New York 
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Unique See-Saw Works on Pump 
‘Swing Principle 
GMALL children take great delight in 

the see-saw illustrated for the reason 
that they can start it themselves by 
Pushing and pulling on the handle-bars. 
‘The construction is very simple. A 4 
by 4 in. post is set firmly into the ground 
and a I-in. slab is eawed out of the center 
for a distance of 2 ft. from the top. Two 


1 hy 6 in. boards are placed in this slot 
and bolted as shown. 

‘The seat and hand rests are cut from 
2 by 2 in. strips, notched at the top and 
bottom so that they can be fitted over 
the long boards and bolted to them. Hand 
and foot supports are cut from broom- 
sticks and driven through bored holes. 

‘Two children of nearly the same weight. 
should use this game. The scoaaw 
motion is started and maintained by a 
pumping action—Date R. VAN Horn. 


Connecting Tubes by Novel 
Method Insures Strong Joint 


MAAS ot the usual methods of malin 
‘8 brazed of soldered union in steel 
or brass tubing have the fault of being 
‘weak at the junction. Threading and 
‘coupling with a 
union weakena 
the tubjng because 
the thread cut re- 
duces the diam- 
ctor of the thread- 
ed portion of the 
tube, and a loose 
sleeve over the 
ends of the tubes, 
‘cannot be brazed 
‘or soldered with 
assurance that the 
metal will bind 
under the sleeve. 
The departure 
from the usual 
practices that is 
shown has the ad- 
vantage that an 
overlapping joint 
is formed in order 
that the junction can. be brazed or 
soldered thoroughly. One of the tubes is 
split longitudinally at many places. ‘The 
end of the tube to be joined to this is 
searfed or beveled toa thin edge. ‘The 
edges of the split tube are alternately 
bent in and out so that the beveled end 
will slip between them.—G. L. 


‘Steps in joining sted 


‘eam bing 


KESTER 
RadioSOLDER 


Oho 


it sureis SafesSimple 
Here's the solder that contains the 
fur recommended by radi eager 
rosin core inside of Kester 
Radio Solder i natural lux and ent 
Jeave no harmful chemical or electrical 
action on delicate parts or join 
Terequires only heat, and asthe yolder 
{5 used the ron Hg Hows out fa the 
mount, "Not oo much, nol 
Teo te, bad just right. 
In developing. radio frequency i 
Proved that ail fluxes, except fosin, 
Spatter, fame and run over delicate 
and. joints, This cowses 
ee ond reduces resistance 10 
waluel af grid leaks! 
Solder with Kester Radio Solder, 
‘You will have no need to go over and 
pe away surplus flux, Eeave what 
Toun may remain—it is @ good in: 
ular! 
‘There you have it: Kester Radio 
Solder ina safe and simple solder with 
which your set can be quickly, 
neatly, safely and substantially soldered. 
Get a handy can of Kester today from. 
Yyourdealer or send us 28e in stamps 


CHICAGO SOLDER COMPANY 


for Full size Can 
CNS Wenaregd Ry H 
one 
Sectonen, Send one un, Keer Rao 


solder for whch I enclone 280 ta ta 
Gnyuhere dU. Ss) 


Arrer varnishing furniture or wood- 
‘work, do not close the room too tightly. 


$25.00 in Prizes 


‘See top of pare 6 in front of book for full details 
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Kitchen Work Table Is Popular 
with Amateur Woodworkers 


thded by Home Workshop Biaepeint No.3? 


JN SMALL Kitchens where space is at = 
premium a cabinet work table has 
obvious advantages, Details of an espe- 
cially fine table of this type, with a | 
swinging seat, are contained in Home | 


‘Workshop Blueprint No. 27. 
Charles C. Greenman, ‘of Bedford, 
Scotia, Canada, who made the 
illustrated from that blueprint, 


want, It to be one of the 
‘erie aurprised’ nt the nm 
Eaten! Thad no, Broad in baikdlng 
‘Sedative pine inthe 
‘ (anoud piyboar 
"have omtve the seats 
oo 


cTHLY for 
cents. The Editor will be glad to pro- 
vide, upon request, information rela~ 
tive to tools, material, or equipment. 
Blueprint Service Dept. 

Popular Seience Monthly 

260 Fourth Avenue, New York 

GevtLeMeN: 

Send methe blueprint, orblueprints, 
T have underlined below, for which 
1 inclose conta: 


Boeck Bong. 
Bench and ih 
12; Riectie Washing 


‘abie 
chine 


AF. Cedar and 

1a Setphone able and 

15; Gronfather's Clock 
‘Bere 


Giet 
Stock 


1, Kuchea 
Pulimon Ploy Table 
Gere ee 


Frequency 
—Wound to Suit the Tube 


QT efa yee of many experinentaand 
numerous failures to achieve in a prac- 


tical instrument the theoretical possibilities 
of broad-tuned Radio Frequency Ampli- 
fers, has come a simple but far-reaching 
discovery. Radio Frequency Transformers 
can and must be adapted to the character 
tnx Ek the particular vacuum tube whee 
id voltage they supply, That truth 
Milnes gece menor 

bi in. precision turing — 
hhas made radio history. 

Seur-Tunep Rapio Frequency Trane 
ronaens have arrived—and All-American, 
naturally enough, has brought them. Never 
before has an instrument been built which 
will amplify 60 effectively, over the entire 
radigcast range, as will the new All-Ameri- 
can Types R-199 and R-201A. Together 
with the new Type R-140 All-American 
Universal Coupler, they have made pos 
sible a new standard of effciency in Radio 
Frequency and Reflex receivers. 


AlLAmericans—Precision-Mé 
‘Sold by all the Better 


poli, 


\, Largest Selling Transformers in the World | 


Asanexample of this, 
we offer ALt-Amax 
Justor (1 Tube) and 
‘AwAwax Smion (3 
Tube). Both are All- 
American-coupled 
a and both ex- 


thecomplete pane! cheme an 

plan shown in. your 
Ker Boor—and you will 
‘ever go back to an ordinary 
reflex set, Distance and 


126 


the World's Lary 


more complete line al 
to have famous 7 
ie monad 3 you see SILVER. 


‘We woul 
built. 


catalog offers. Get your copy. Mail 
tha coupon TODAY. 


No matter what you need for your 
radio—whether its a complete act ot 


the smallest part—it can be had from 
RADIO HEADQUARTERS at prices 
it save you 


‘Our new RADIO Catalog is ready. 
Your copy is waiting for you; so fil fn 
and mail the coupon below, We would 
to sce the many radio bargains that 
Store has to offer. We 

‘store in America that has a 


1 the most perfect radio set yet 


‘Get all the comfort and t that a 
{good radio net can deliver: Mabe sure of yout 


“ciate scene 
bio edsouadeag™ 


the coupon TODAY to the 
‘Hore nearest you. 


Sears, Rosbuck and Ca. ape 
Chlesge  Philadsiphis” Dallas Seattle 


Learn in Spare Time to be 
IVIL ENGINEE! 


Eam $1500 to $5000 Ye 


ge @ Week J rep 


fee ht 


Soe oS 
Eo beeen 
Consulting Service Free 
citieatoraot war FREE iinet ie 


iD 'NO MONEY—JUST THE COUPON 


fits Grid Leak’ 
any mounting} 
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How Wiring Is Installed 
(Continued from page 89) 


switches and receptacles use slender, flat 
hhead serews to project 34 to 34 in, into 
‘the baseboard. Screws of gage No. 3 or 
4 are suitable, The two location control 
switches, known as“ three-point" switches, 
should be connected to be the equivalent 
oof the diagram in Fig. 4. 

‘Take off the switch cover and operate 
the switch, noting how the contacts are 
made and’ broken, Probably the most 
awkward job will be the switch on the 
stairway. You may have to saw off a 
floor board and remove it for the time 
being before wires can be put down the 
stairway wall. 

Estimate the length of wire needed, cuit, 
them a foot longer, drop down the part 
tion, “fish” them’ through the switch 
opening and then push up on the wires 
full lengths of flexible conduit. 

‘To mount the switeh, which is the usual 
snap switch, make a circular mounting 
board about 4 in. in diameter and }4 to 
$4 in. thick. Bore it out in the center for 
the wires and near its outer edge locate 
4 screw holes so that a firm connection 
may be made with the lathe of the wall. 
‘Mount it solidly and then upon it fix the 
switch, after which the wires can be cut 
off and attached. Foed the flexible 
conduit right up to the switch after 
mounting and support the wires on the 
studding above, near the floor line. 


10 RUN the wires to the source of 

power, locate the nearest live, wires 
thatare independent ofall rwitches except 
theentranceswiteh. It isnot likely that in 
an ordinary houee the circulk to which you 
ceire to connect is heavily loaded. How- 
fever, if this live elreuit feeds from 8 to 10 
large lamps or from 12 to 16 amall ones, it 
should not be used to supply the new 
Circuit, "Tn this ease run a pair of wires 
down the wall to the switch box. 

‘Before running the wires down the ine 

‘wall, cut two continuous lengths of 
flexible conduit as long as the run in the 
wall and slide them over the wires, ad- 
justing them carefully in place. These 
wires should be supported near the top by 
the knobs shown at A, Fig. 5. The weight 
of the vertical wire must be taken firmly 
at this point, 

Defore handling the live wires, open the 
main entrance switch and take out the 
fuses. ‘This may keep some uninformed 
person from causing trouble. Now make 
the joints by cleaning off the insulation, 
twisting tightly together the bright, bare 
wires, soldering, applying rubber tape, 
then friction tape. 

‘Before putting in lamps examine care- 
fully the whole circuit and satisfy your- 
self that it Se right, Now put in lamps, 
screw in fuses and, while watching the 
fuses, close the main entrance switeh, If 
‘the fuses hold, then try the control 
switches and. watch the lights, - Make 
sure that the lamp bulbs are good ones, 

Ifall appear to be correct, let the lamps 
burn for half an bour. From time to 
time feel the joints and switches and re- 
ceptacles to locate hot spots. Any #0 
found should be examined and corrected 
‘at once. Finally, return the floor board 
to its place. 
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Day's Catch of Fish Kept Alive 
in Tow-Box 
WEEN you go fishing in a boat you 
should have a tow-box like the one 
shown for keeping alive the fh caught. 
It is towed along behind the boat and 
rides in the water with the top flush with 
the surface.” It is easily made and will 
keep fish alive all day long. 

‘The box is built with bottom and three 
sides of screen, but with a solid wooden 
top, which is hinged, and a front of tin. 
‘The comer pieces are wood strips 1 in. 


» 


AQ 


‘in use ths fish box floats almoat entice sub 
{merged and’ keepa ah fresh all day tong 


square, ‘The galvanized or copper sereen 
‘should not be smaller than 3s in. oF larger 
than 

Nail down the front half of the top 
solidly and hinge the back half to it. 
Provide the door with « hook and staple 
‘or hasp, Drive two staples in the front 
‘and to these tie a loose cord to which the 
tow cord is to be tied, 


Universal Dowel Sharpener 
Made from Steel Block 
A SIMPLE sharpener, for dowels of ll 
izes, which will never wear out, may 
ice of steel about 135 


Find the center of the steel block, 
punch it as for drilling, and with a 3¢ or 
i in. twist drill, 


OWEL POINTED, is 
ree (1 . 
FER i men 
ey n,n dame 
= 
lu 


ter at the top, stop 
sega! 


Ta use the sharp- 
ener is placed on 
thebench. Hold 
dowel upright 
the hole and give 
it'a sharp blow on 
top, ‘This will erush ‘a few end. bers 
fuliciently ¢0 permit an easy entrance of 
the dowel into its hole. When the dowel 
ha been, wet by, the water i the gus, 
these fibers. will expand, giving’ an 
increased hold. = nip 

‘Thisis a thoroughly practical sharpener 
One has been in use in my shop for years. 
With Title practice one ought to be able 
to sharpen about fourteen dowels to the 
Single one sharpened by the old meth= 
ode H.C. 


drilling. 
Some 


For pointing wooden 
dowels quickly 


eneral Motors 
Trucks 


A Guarantee of 
Dependability 


To truck users—particularly those whose business de- 
mands prompt deliveries—ownership of a GMC is a 
guarantee of dependable performance. 


Dependable, because quality of materials and workman- 
ship in GMC are combined to produce the finest possible 
truck that can be built. 

Dependable, because the GMC exclusive features of design 
provide for long uninterrupted service and permit rapid, 
‘economical replacement of every wearing part. 
Dependable, because GMC maintenance stations blanket 
the country to insure continuous performance. 


‘Thousands of haulers today attest GMC dependability. 
Let your neighbor's experience with GMC be your g 


GENERAL MOTORS TRUCK COMPANY 
Disision of General Motors Corporation 
PONTIAC. MICHIGAN, 
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Geta 
“YANKEE” 
VISE 


With Swivel Base 
for your workbench 


Men do tots of tinkering nowadays 
Uailding radio sets, eparing automabic, 
tnd jot about the houne. Many tave ting 

‘io better work by sang a “"Yankce® 


‘Removable from bate and ean be taken 

from bench to machine, ‘Can be locked in 

‘ny potion on swivel bate. 

"You. can. pet 8 

vival base it 

our work! 
‘No. 1991—Jaws open, 
No. 1992—Ji ope 


"Yankee” Vise with 


in'the size most convenient for 


ne 


‘Yours—This 
FREE Tool Book 

Write for “Yankee” 
Tool Book showing all 
“Yankee” metal and 
wood-boring and screw= 
driving tools, 


North Bros. Mfg.Co,Philadelphia, US.A, 


“YANKEE” 
TOOLS 


Moke Bettov Mechanica 


How to Keep Your Oilstone in 
Good Condition 


HE oilstone is one of the most essen- 
tial and often most abused tools in 
the home workshop. 
with a surface thoroughly glazed through 
the application of the wrong kind of oil or 
failure to wipe off the stone after use. 

‘To keep your stone in condition, use a 
good grade of mineral oil, wipe the stone 
off when you are through with it, and 
keep it in its ease or at least in a place 
where it will be free from dirt. 

After an ilstone has been used for 
some length of time, it is apt to become 
hollowed out in the middle. Check your 
‘own stone by holding it before a light and 
laying the edge of a square along it. Any 
hollowing will be seen readily. 

‘The surface of a worn oilstone may be 
dressed to a plane surface on the side of 


T have seen stones | 


1 grindstone, or it may be rubbed down | 


with an emery brick. Another method 
is to tack a sheet of emery cloth to the 
bench-top or other flat surface and rub 
the atone back and forth upon the cloth, 
stopping now and then to clean the dust 
from the cloth and to try 


to the top of 


‘A piece of leather glued 
the ollstone case makes an excellent strop 


for putting the final edge on a tool. It in 
desirable to make a second cover, as 
shown, to fit over the leather and protect 
it from the dust, if the ollstone is not 
kept in a dustproof drawer or eabinet. 
For 11 years I have used a round com- 
bination stone about 4 in. in diameter and 
have found it very satisfactory, as it 
allows a free circular motion in sharpening 
tools and wears evenly all over. One 
face is coarse for changing bevels and the 
other is fine for final sharpening. —S. W. B. 


It is surprising that more woodwork- 
ers do not use a circular combinati 


SCIENCE MONTHLY, will appreciate the 
advantage of having a stone with a cir~ 
cular surface. 


‘Stats in woodwork caused by weather- 
ing or by an alkali usually ean be removed 
with oxalic acid dissolved in water to the 
consistency of cream. This is applied 
warm and washed off with clear water, 
then sponge the surface with vinegar. 
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INSTRUMENT 
Vo You Choose? 


‘Whether febe saxophone, trombone, 
‘larinet, flute--any Instr 
tment for band or orchestra—be eure 
keira Connt 
“That is che certain way of attaining 
‘ces pleasure 
soa are renowned for thei te- 


Playing a Conn opens the way 6 
popularity and ine 
Ereased 


fay wh me 
whole or 
Indance,thenervaude: 
ville organtsationa, 
Free Trial, Easy Paye 
‘ments on ny Conn in 
ferment, j 
Gonmistheoniy maker 
fa the’ bande Highest 
onors at wo 


8 at world expor 
sitions. All exclusive 
‘features at no 
iBreater cost First three 
‘written lessons free. 
i; Send coupon for free 
book and details. 


CONN, Lid. 
abhor toa, 
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Wooden Giraffe Is a Unique 
Plaything for Children 


By Rodger L. Simons 


AEMOST any child, from the walking 
‘age to perhaps nine o ten, would be 
delighted to ride the toy illustrated. 

‘The animal is made of 1-in. pine and is 
strong enough to carry children of eight, 
although oak would be a little stouter. 
‘The objection to oak is its weight. 

‘The legs, neck, head, and body are 
sawed out with a eoping-saw or, if avai 
able, a bandsaw, ‘The body is made of 
three thicknesses, which are glued and 
screwed together after the center piece has 
heen cut away to allow the neck to be put 
in place. Glue and countersunk screws 
hold the neck in place, although it could 
bbe swung on a pivot. 


back. It is held 
about level with 
the ground by 
means of a small 
wedge ~ shaped 
support. 

‘Before the legs 
are put in posi- 
tion a Fin. hole 
is drilled through 
each hoot. The 
rear legs are held 
in place by 
screws, a steel 
rod being used to 

‘Aver so dalest keep the axle 
fe ehildren holes in aline- 
ment, ‘The front legs are put in position 
fn the same manner, except that before 
tanserabling, the inner top surfaces of each 
front log should be planed at a slant so 
that the legs, when fastened to the body, 
will spread apart to ald the stability. 

‘The throe wheels are sawed, or, prefer~ 
ably, turned, from hardwood stock. ‘The 
wheels are held on the axles, and the axles 
iin the hoots by a system 
‘and washers. ‘The rear 
Wheel is mounted between the hoofs, 
while the two front wheels are at the ex- 
tremities of an axle about 20 in, long. 
Steel rods are used for the axles. In the 
ease of the giraffe photographed, the 
wheels are bronze bushed, for it does not 
Lake much hard service to wear the holes 
in the wood large, making the animal 
wabbly. 

‘The ears, cut from cigar-box wood, are 
glued and hailed in position. The ch 
acteristic horns of the giraffe may be 
made of clothesping with the prongs 
sawed off, or they may be turned. A piece 
of Tope, unraveled at one end, knotted at 
the other, and held in place by two heavy 
staples, serves aa a tail. 

‘The body should be given two coats of a 
cream paint, and, when thoroughly dry, 
spotted with brown. The eyes, mouth, 
and hoofs are black, while the seat and 
wheels may be red." The general size of 
the animal should be adapted to the size 
of the child who is to ride it, Other a 
‘mals—elephants, tigers, eamels—will sug- 


; ONAGALLON 
J ) OF GASOLINE 


TESTS SHOW FORD CAN RUN 
60 MILES ON A GALLON 


‘The amazing fact that a Ford can rop 60 mile on gallon of asoling was recently brought 
jects cotsuvted by America’s foremost engineers, where it was shown t 


60 MILE 


mt of a site attach 
faimutes with dae motor. Te is comma for Ford Owners to make 
From 40 to 44 miles per gallon after this marvelous device is attached. 


MOST WONDERFULINVENTION TODAY 
BRINGS JOY TO EVERY FORD OWNER 


Complete Combustion 
“The ATER lew deine 
ein 


ny 


sae be Pet 


A REAL FUTURE HERE 


‘gest themselves for similar construction. 


TheVest Pocket 221 
BOOKKEEPER teotieciss, 


with short cuts 
in figures and complete instructions 
for the correct keeping of books of 
accounts, A working model adapted 
to the novice and business man, by 
F. M. Payne; 160 pages, size 
inches, $1.00 postpaid. 


POPULAR SCIENCE MONTHLY 
250 4th AVENUE, NEW YORK 


Things Electrical 


Have the fun of doing it your- 
self and save half the cost 
This book gives directions for 
making hundreds. of  cleetrcal 
appliances and devices for ‘the 
home, the shop and the garage. 
x6 ‘The simple divections and: many 
drawings, make the work ‘easy. 

429 pp. Price, $1.50 postpaid 

POPULAR SCIENCE MONTHLY 

a th Aventis New Yorke Chey 
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Destination 


ye question is in your mind as 
you climb in and give her the gu 
'Hlow's the old bus going to perforn 

A kit of Snap-On Socket W 
under the seat is the best destina 
insurance you cout ie will pre 
pare you for r etter 
si 


you to properly servic 
own garage, “And 
life of your car. 
‘There's a kit of Snap-Ons especially 
selected for your car by Snap-On 
Engincers—just a handful of sockets and 
handles—but they're made to reach and 
fit every nut and bolt, Get that? Made 
to reach and fit! Something you'll ap- 
you're tising the misfit tools 
ie with your car. Snap-Ons are 
used and endorsed by over 250,000 gara 
mechanics. Name your ear and we'll tell 
you what your kit will cost and where 


nd lengthen the 


CON Marae ree tol 
© SNap-on 


Socket Wrenches 
MOTOR TOOL SPECIALTY 
14 E. Jackson Blvd., Chicas 
Gentlemen: 
‘Peare wend me full particulars about Snap-On 


Kit foe ar, it 
UiterenteinSaster"Atecsnic's “ie check bore 


1 buy toots from, 
Name ess 
Adress eccsssecoeee 


Old Light Bulb Forms Electric 
Perfumer and Deodorizer 


AN ELECTRIC perfumer, deodorizer, 
and fumigator may be made from an 
old electrie-light bulb, a porcelain socket, 
and a wooden base 1 by 6 in. Pinch off the 
tip of the bulb, eut off a section of the top 
with a diamond or a file dipped in turpen- 
tine in which a piece of camphor has been 
dissolved, and break off all the filaments 
‘except the lead 
wires, Fasten 
the socket on 
the base and 
connect with 
the electric 
light wires. The 
device may be 
ornamented, if 
desired. 
Various solu- 
tions ‘may be 
placed in the 
bulb, each with a pinch of salt to make it 
conductive. When the current is turned 
oon, the water will boil until it evaporates 
below the lead wires. ‘The current then is 
turned off automatically. This insures 
safety in operation 
A solution for coughs, colds, and croup 
is: Oil of eucalyptus, 60 drops; ‘menthol, 
{60 grains; tineture benzoin compound to 
make 2 ‘oz. One teaspoonful of this 
floated on the water is sufficient. 
For fumigation: A 40-per-cent solution 
of formaldehyde used without diluting. 
mosquitoes, and 
loset or room door and 
while fumigating. 
As a deodorizer, use a few drops of oi 
of lavender or other oil or perfume in the 
water.—H. C. C. 


Board across Bathtub Aids the 
Amateur Photographer 
‘TH amateur photographer who uses a 

‘bathtub for developing purpoves will 
find his photographic work greatly aided 
by a cleated board made the right size to 


fal deoderant 


rest across the tub and form 
‘The bathtub should have 


wash-basin provides the running water 


Necessary for plate washing. ‘The board 
holds the trays and red lanters, if a red 
colored bulb is not available to screw into | 
the electriclight socket. | 
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—~a shaving 
cream cap 


that can 
gel los} ia 


out spot the conventence of this 

new Willis cap Jose as you spot 

‘neat cretm on cart tahave with 

Every Wiliams user knows the speed 

qualities that make Ie 50% 

Williams lather is heavier, finer in tex- 
ture, Ie hold the moisture n 90 chat 
tll of every hale is quickly softened. 

le lubricant in hls lacher lets 

sor work smoothly, eliminating 
painful razorriction. 

There fs an ingredient in Williams 
thar’ helpful ta the skin. Your face 
temains in delightful condition. 

Askany deslerto show you one ofthe 
now tubes with the Hinge-Cap. Open 
the tube and note how pure and whee 
the cream ix No coloring matter tn 
Withamst Te is the are of shaving: 
ream making at its highest 

Large tube, 35; double sige tube, Oe, 
containing twice a much crear. 


Tue J. B. WILLIAMS COMPANY 
Glastonbury, Conn. 


The JB, Willoms Co, Canale) Lay 
Se Park Se Monreal 
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“seme Popularity . Plus! 


GFX of the simplest and most effective 

ways of rigging up alarms that will | 

| warn of fire automatically are ilustrated 
below. 

‘A’ thermostat from an old incubator 
may be mounted on a base and a small 
scalfold built over it to carry an adjustable 
contact, which can be raised or lowered to 
‘ect the top pin ofthe thermostat. When 
the thermostat expands, the top touches 
the screw, completing the circuit and 
ringing the alarm. Adjusting the screw 

| will determine at what degree of heat the 
Contact shall be made, 

By arranging two vertical brass springs 
with a small block of paraffin between 
them, a simple alarm can be constructed. 
Paraffin will melt at a certain heat, letting 
the springs come together and ring the 
bell. 'Several of these along a fie-alarm 


eying sn 


wre pags 90 


= 


Yous -with thismost winning 
of all musical Instruments 


‘oi 
conn 
come 


easy to be popular = to be in demand 


wren ped to be welcome everywhere = with 
wane an irresistible Buescher Saxophone. 
na Don't be a wallflower. Donte bea daydler. 
sour eit 25% of the crowd and into the “picture, Be able fo do 


siz something to earn your welcome. Learn to play @ 


line would be valuable in cold rooms, such 
‘A similar device consists of two vertical 


Tue Tone Saxophone 


you'll be astonished to see what you can do in 


springs. One of them is held about 34 in. 
from the other by a German silver wire 
stretched over to an upright a foot away. 
When the heat expands the wire suffi- 
ciently to allow the springs to touch, the 
bell circuit is completed. 

‘A simple thermostat may be made by. 
soldering a steel and brass strip together. 
‘Thia is fastened horizontally in a slotted 
binding post. At a certain heat the 
‘combination will bend and make electrical 
contact with a binding post at the 
opposite end. 

‘To form a mereurial alarm, a glass tube 
containing mercury is fastened at one side 
of a board. One alarm wire projects 
through the bottom of tube, while a 
second wire is forced through a wax float 
resting on top of the mercury. An 
adjustable lever then is fastened above 
the float wire as indicated and connected 


in the bell circuit, As the mereury is ex- 
panded by the heat, the float rises and 
| finally makes contact with the lever 


+ 


Bt ciel 


Most people are able to play a few pieces 
rf ne music in two oe thees ween 
‘great fun learning = and you are mastering an ac 
complishment that will mean big money 0 Jou if 
jou decide to use it commercially. 


BUESCHER BAND INSTRUMENT Co, 
Exerthing in Band and Orchestra Intrements 
300 “aah Block, I Ded Ind, 
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HE ‘Red Devil” trade 

mark is a big thing to 
look for when you buy 
pliers. 

It means all there is in 
pliers — that they are drop 
forged from tool steel, that 
they are designed and tempered 
with great care and skill, and 
will stand the test of hard use, 
—that they will serve well. 

“Red Devil 

Sip Taint Flr 
For cutting wire, 
furning nuts, bolts, 
hanuing picture 

frames: foe"the car, 
truck or’ tractor; 
for amateur plumb- 
ing jobs, etc. The 
thin nove gets lato 
hard "= to" reach 

Besutifaly 
Bickel plated 
No, 924—6)4 in, 
(0 a pai 


zed Devil 
side Curting Pee 
‘About as useful « 
tool ax any mechan: 
fem oun The 
Sa tay orp 
stay, sharp — 
handles shaped” to 
fit the band ‘with. 
cut pinching. 
No. 80618, $1.25 
a pair. 


Ne. 
a 


tool for adjusting 
the radio set; for 
stripping wires, etc. 
‘The long nose 
reaches inaccessible 


Reed —oin.s1.30 
pair. 


SMITH & HEMENWAY CO., INC. 


‘Manufacturers of “Red Devil" Tools | 


264 Broadway New York, N.Y. | 
© “RED DEVIL” 
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Mysterious Pencil Trick for 
Writing in Various Colors 
By Kenneth B. Murray 
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‘the right hand. Then, as you use the 
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siete 
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Using Old Vibrator Bridges 


‘ORN-OUT vibrator bridges of Ford 

coils can be had for the asking at 
any garage and often prove handy around 
a shop. ‘They serve as small braces on 
machinery or fittings, as spacers between 
parts, and the like. 

‘Two other uses are 
shown. A vibrator 
bridge, a razor blade 
and two small bolts 
make an excellent 
scraper for removing 
paint from glass and 
ilar purposes. If 
‘a more finished tool is 
desired, two bridges 
can be used, and a 
handle attached. 

For feeding string from a ball over « 
store counter, the holes in a vibrator 
bridge offer just about the right amount 
of resistance. The ball of string is put in 
1a box at any convenient location and the 
bridge attached to the box.—V. A. L. 


‘Colored points stuck. 
co the fingertips 


Automatic Electric Fire Alarms 
(Continued from page 133 


‘Where one of these alarms is expected 
to blow a whistle instead of sound a bell, 
tthe method shown in the lower right-hand 
corner of the illustration is effective. 

A pair of inverted magnets take the 
place of a bell. A flat iron armature with 
round, vertical ahaft rests below them 
in a run of two screweyes. The lower 
end of the shaft is attached loosely to a 
pivoted hook. A second pivoted lever is 

then placed in the hook. Over this lever 

is slipped a ring that is tied to a weight. 
As the circuit is completed by the auto- 
matic switch, the magnets attract the 
armature. This raises the hook and the 
lever drops, releasing the weight, which 
pulls the whistle cord. 


What Are 
Inferior Parts 
Costing You? 


Just_as_much as you'd pay for 
Bremer-Tully. parts,—the difference 
is in the results you get. 


THE BREMER-TULLY 
LOW LOSS TUNER 


fick tuner, but a 


onable superiority of th 
‘The untuned ad) 
skeleton frame, the 


bearing 
Ail windings terminate fb 
Glearly marked. Single hole 
base mounting can be used, 
“The Short Wave Tuner, ari 
oe Wave Breadensting 
“e'ocoming 80 Popular 


‘THE BREMER-TULLY “LIFETIME” 
CONDENSER 
meas, 


20 Polat” fold ves you fller etal, 


BREMER-TULLY MFG. CO. 
532 $0. CANAL ST, CHICAGO 
‘Hore you bil the “momen” cient. Write 

So Fae 
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Walnut Writing-Desk Converted 


into a Radio Cabinet 


AN, OLD writing-desk that had out- 
lived its usefulness was converted 
into the radio cabinet shown simply by 
removing the pigeon holes and shelves 
from the interior. 

‘There are several advantages in a eab- 
inet of this type besides its cheapness and 
the fine appearance of the old walnut. 

‘The — slanting 
table top pro- 
vides a com- 
fortable rest for 
the arm while 
tuning the radio 
set, and there 
is" plenty of 
| room for the 


‘The eabinet has 
ample space for 
the B battery 
‘and also for the 
A battery, if of 
dry cells 

‘The head phones, map, and other 
equipment are kept in one of the drawers, 
‘The storage A battery is placed on a shelf 
under the top of the table, just asm bat- 
tery is held underneath scar. All the 
wites are run in from the back. 

Tn this instance the eabinet was refin~ 
inhed after the old varnish had been re- 
moved, by giving {t one coat of water 
stain, two coats of white shellac, each 
sandpapered lightly, and three coats of 
varnish, the last being smoothed with 
pumice-stone and oil.—G. C. 


“The acta hidden bee 
ind "the desk doors 


Cheap Emergency Cement for 
Filling Holes and Cracks 
A. CEMENT for filing corner crevices, 
cracks, and holes made by rodents, 
‘as well as for repairing wall breaks, can be 
made cheaply by mixing 1 part sand with 
2 parta ordinary wheat flour and 1 part 
sifted coal ashes, "These are stirred thor- 
oughly and wet with water to a putty- 
Tike consistency. 

‘The cement mixture is applied with a 
trowel. It takes three or four times as 
long to harden as Portland cement, but is 
durable and does not crack readily. 


Paper Knives Whittled from Odd, 
Knubby Tree Limbs 


NOW and again when wandering in the 
‘woods or along the road, knubby 
pieces of tree limbs are found, so odd that 
they tempt one to take them home. Some 
of them may be 

cut into unique 
and attractive pa- 
per knives. 
Usually aknubby 
end may be 
trimmed a bit to 
form the handle 
and a projecting 
limb shaped like a 
knife blade. The 
back edge of the 
blade may be left 
quite thick. When the whittling and 
trimming are done, a little oil rubbed on 
srives a natural finish.—L. H. 


‘Two usique 
paper Knives 


loudspeaker. | 


Amazingly Improved Radio Reception 


Your Money Back 


NLESS you can enthusiastically 
say: ‘I have never heard a radio 
ive forth such pure, fall, rich, 

round, pleasingly matural tones’ we 

will prompdly return the money you 

Bom ro KARAS HAR: 

[ONIK Transformers, 

‘That's our special introductory offer! 

‘You ate both Judge and Jury. 

‘You wit agree that the only chic of aia 

srcrpon atthe preset time ia tht the ful 

ery of musi fe tacking owing to the falure 
trinity of radiata epuce and ap 
te ich overtone sod harmoricof sown 


NEW KARAS HARMONIK Traosformers 
have changed allthis by reproducing and fally 


ampliyingentiretonet —the harmonics and orer= 
tenes equtly with fondamental or primary tonen 
‘You want the moat perfect tone quality 8 radio 
‘et cam ponily give you. So docs everybody ele. 
‘You want reception fea 2 pane to tound Hike 
‘enatfl full toned plano mole —not ike the 
thia, avingy tooes ofa banjo. Thenew Karat 
‘Harmonie Transformers wil give you wach a0 
tobelevable volume of delightfally pure mute 
hat you wall be entasaseally narprd. 

‘You sy!"Prove this to me sn of cone I'D ae 
your Transormen.To prove tt yout ei 
cfcton i exacey wht we propo too by 


‘our unconditional money-back guarantes 
‘Over year ago our Enger set out to design 
and deviop sm Audio Frequency Traaformes 
that would rie the qalty of alo uae and 
‘ech wo an eoiely new plane that aken  yeat 
‘Wimesaive hard work and the expenditure of 
‘many thouandsof dll to do thi. Dt now the 
fee KARAS HARMONIK. Trnaformer 
A realy and aval fot you to we and enjoy. 
(Our trasaormers ae beng sold through repuat 
Jobber and dealer chance but fe aes time t9 
‘lec complet national dxribuin. If yout 
daler has our New Kart Harmocle ‘Trae 
Former in sock he authorised to extend out 
sir to you. If he ha’ yet had chance to 
fecare a supiy you may ode iret fom win 
Crdance with fr mpeclintodotaryoferbcked 
yam unconditional guarante that enables 

uy out and prove tho new KARAS HARe 
MONIXTranslormenwithoutakingone penny, 

Here's the Offer We Make You 

‘Jost il fn and mal the coupon below snd we 
‘will sead you a pir ofthe new Karas Harmonie 


‘dio fequency Transformers to take the place 
‘of the Transformers now in yout vet or put ia 
‘that new et you ae bling or are going to bud. 
‘When the Transformers ative you hand the 


fc and wnt them for Go day. Putthem to every 
test you ean devie, "Then if you do no decide 
thatthe quality of mosical reception of your vet 
ia vary improved you. are fre to return. the 
‘Transemers and Wwe wil cheerfully return yout 
money immediately without quetion or quibble. 


KarasELectricCo.,4040N. ROCKWELLST. pert. 13-68 CHICAGO 


Of course, the skilled mech- 
anic and’ the professional 
electrician may have more 
pliers in his kit. 
But, for the man who works 
with tools for the pleasure 
he gets out of it, three pair 
lein’s will serve most of 
his purposes. 
ir of § Inch Klein's Side Cu 
‘one pair of 6 inch Klein's 
jaue, anda’ pair of @ inch 
loia's Long Noa alc bat. 


3220 BELMONT AVENUE 
(CHICAGO, ILL. © 
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‘The 


Shipshape | 


Overhauling Your Heating Plant 


LL, that’s 
settled for 


mine. 're- 
marked with visible relief as the last 
‘bucket of a 15-ton consignment of coal 
rattled down the chute into his basement. 
“‘Last year I bought only 10 tons, think- 
ing that would do, and had a hard time 
xetting five additional tons when I found 


needed them, 
this fall.” 
“You don't mean to tell me you burn 
15 tons of coal to keep this house warm?” 
T asked in surprise. He assure me he did. 
As a heating engineer I knew some- 
thing must have been wrong, because the 
house apparently had 
an adequate heating 
plant, was snugly built, 
and did not have an 
excessive amount of 
window surface. 
“Let 
look at your 


Tam taking no chances 


LEAN Fives. 
Srv witt 
Bausn 


must be 
something 
radically 


basement 
and at first 
glance I 
puzzled 
than ever. 
It was a 
steam 
plant avd, 
while not 
new, of a 
very good type. It appeared to be in 
excellent repair, but still I knew some- 
thing must be wrong, so I opened all the 
doors and looked inside. ‘The mystery of 
the coal consumption then was solved. 
‘The furnace was so dirty that it was im- 
possible to heat it without wasting coal. 
I found the flues almost plugged up with 
soot. ‘The top of the boiler was covered 
with soot and ashes and the smoke pipe 
was half clogged. 

“"That’s where your coal went,” I told 
‘him, pointing to the accumulation of soot 
in his flues and pipes. ‘‘Clean that out and 
see what 2 difference it makes. 

My friend promised to have a man in 
at once to clean out his furnace and I 
feel confident that if he does so he will 
have five of his 15 tons of coal left when 


he lets out the fire next spring. 


By Orion O. Oaks 
Heating and Ventilating Engineer man” to clean out a 


Tt isn’t necessary, 
however, to “call in a 


furnace. You can do it 
yourself with very little trouble, To 
‘overhaul the entire heating plant should 


if you have no marked 
ability. ‘This is true of hot-water, hot- 
air, or steam plants, 

‘The careful furnace 
his plant in the spring and ¢ 
it again in the fall; but assumit 
let your fires go out when the warm 
‘weather set in and then, as most of us do, 
forget about the furnace until it came 
time to light it up again, it will be 

necessary to give it a thorough over- 
hauling if you are to get the greatest 
efficiency out of it at the greatest 
economy during the cold weather. 
Start at 
your chime 
ney. ‘Take 
down your 
smoke pipe 
and brush it 
out thor- 
oughly, 
When, you 
replace it, 
be sure it 
makes tight 
joints where 
it in attach- 
ed to the 
furnace 
proper and 
where it en- 
ters the 
vertical 
chimney. 
Also be 
sure it 
does not 
protrude in- 
to the chimney area, because, in case it 
does, it will eut off part of the draft. ‘The 
cleaning of the smoke pipe should be the 
same on hot-water, steam and hotair 

For hot-water and steam plants the 
next step is to open the draincock and 
allow the water to run out until it runs 
clean. If the water does not run clear 
after a few pails are withdrawn, the indi- 
cations are that the boiler’ contains 
considerable sediment. In this event it 
should be emptied and thoroughly flushed 
by alternately attaching a hose to the 
draincock and running in water from 
the house supply and removing the hose 
to let the water run out, When the boiler 
is cleaned, fill it again to the proper level, 
closing the draincock, of course. ‘The 
proper level for most boilers is indicated 


sa" before 
Searing Your 
‘ete fal 


CEMENT AL, 
Sbose sors 
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when the witer in the gage glass is | 
about halfway up. 

Examine your boiler thoroughly and 
make certain that all cemented joints are 
in good condition, and that no cement has 
become loosened’ or fallen out. 

In some boilers of the sectional type, 
fumace ‘cement is used to make tight 
Joints between the sections so that there 
will be no short circuiting of the burning 
irases, which would allow them to enter 
the smoke pipe and go up the chimney 
without first having completed their 
travel through 
the pascages of 
the holler. Ex- 


mes loosen 
cement and 
if the joints are 
not made tight 
by re-cementing, 
considerable 
heat will be 
ted and the 
boiler will not 


Pipe inte “chimoey 


You can get fur- 
ice cement at almost any hardware 
store. 

‘This same method of making tight 
joints is used in other parts of the boiler 
‘such as around fire, ash-pit, and clean- 
‘out doors, also where the ‘boiler rests 
upon its base. ‘These points should re- 
ceive careful inspection and attention if 
‘economical operation is desired. 

Inspect all vent valves in the base- 
‘ment and on radiators to ascertain that 
the openings are not closed by corrosion. 
‘Test all radiator control valves and re- 
new the steam packing if necessary, there- 
by preventing leakage and possible 
damage to floors and ceilings. 

Overhaul the damper regulator and 
other mechanical devices, making sure 
that they are clean and ali moving parts 
free from rust and in proper adjustment. 
If-a thermostat is in use, it will be profit- 
able to have this inspected, cleaned, and 
adjusted by a competent thermostat 
installer. ‘The charge is not great and 
well worth while to insure the subsequent 
reliable operation of this part. 

‘The foregoing applies alike to steam, 
vapor, and hot water, with the exception 

that a hot-water 
system is filled 
completely to the 
expansion tank 
above the highest 
radiator, or special 
instructions are 
followed in the 
case of the "closed 


All steam or 
vapor systems are 
provided with 
some type of 
damper regulator 
for controlling the 
steam or vapor 
pressure by operating the drafts; many 
hot-water systems are without such de- 
vices, however, for the reason that the 
best types are controlled by patents. 

One further point is the thorough 
cleaning of all radiators between the 

(Continued om pare 138) | 


for === 


rarin’ to go 


3 


cata 


pad ys 


a 
nine |p 


POWER st Pep toton s hake trlenes, thats what 
the Columbia Hot Shot brings you. Hitched to a 
gas engine these electrical husicies hop on the job 


Eistantly. ‘Their fat, hot sparks explode the whole 
charge, bringing to the work power that makes saws 
zip through the heaviest logs. For farm and mine 
and camp; at home and afield, Columbia Eveready 


Dry Batteries are ever-ready to put their last ounce 
of energy into the job. 

‘When idle, Columbia Evereadys do not fret away 
their strength. Resting, they renew their energy and 
store up fresh pep to zip through the circuit at the 
word “go.” 


iy dealers, garages and gener 
Eveready fetes ca be purchased eauipped ith Fahnes 
stock Spring Clip Binding Posts at no extra cost to you. 
Manufactured and guaranteed by 
National Carbon Company, Ine., New York—San Francisco 
Canaan National Carbon Gey Limited, Paromte, Ontara 
= 
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Concentrated energy— 
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Can you look 
at this tool 

and not wantit? 
Wises 


Millers Falls Spiral Ratchet Screw 
Driver No. 61. 


‘ways of working, it does ev= 
ferything a screw driver can, 
Iva new, i's a Millers Falls 
tool—it does ita work better 
than it was ever done before. 


generally interesting—a tool 
fs you could own, 


‘You men who use toole— 
professionally or on the side 
P pick up one of these in the 
tore, And then try not 1. 
bay it 


of the family—with the 
‘Automatic Return 


(Can you beat all that? 
MILLERS FALLS 
COMPANY 
Mass. 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


The Shipshape Home 
gas ra 
sections, using a narrow brush made for 
the purpose or the narrow tool of the 
acum. cleaner. During the summer 
dust lodges in these portions of the 
radiators. If not removed it is thrown 
up and out into the room by the warm 
currents of air owing up through the 
heated radiator. ‘This causes the'smell of 
heat” when the system is first fired up. 

‘When the above suggestions have been 
conscientiously followed, the apparatus is 
nals to deliver a season of satisfactory 
and economical service. 

For hot-air furnaces it is advisable to 
remove the outer easing of the furnace 
and clean the air-heating surfaces of all 
‘Accumulation of dust and dirt, also the 
space at the bottom between castings and 
casing. Inspect the cemented joints by 
‘which the various sections are made tight, 
remembering that the principle upon 
which the warm-uir furnace operates 
the passing of fresh air over heated iron 
surfaces. If by any chance the products of 
Combustion are allowed to escape into t 

chamber, a mixture of the two 
delivered into the rooma with consequent 
annoying, if not serious, results. Inspec- 
tion and re-cementing of any such joints 
found detective will insure the delivery of 
lean, warm air. This applies to the #0- 
called pipeless as well as pipe furnaces. 

‘After the furnace is Inspected, all floor 
registers should be removed and the 
register boxes thoroughly cleaned, as 
dirt is likely to collect in these boxes and 
be discharged into the rooms when the 
furnace is started 

‘The fresh-air inlet, commonly called 
the “cold-air box,” should be thoroughly 
cleaned 20 that accumulated dust will not 
be drawn into the furnace. ‘The fresh= 
air inlet screen should be inspected to see 
that it be not choked with rubbia 

At intervals of = few years, the hori- 
zontal hotair ‘pipes. should "be. taken 
down and cleaned, as dirt also collects in 
‘these pipes; though not as rapidly as in 
other portions of the system. 

‘Some of these suggestions may appear 
superfluous, but from a long and varied 
experience in the heating industry, 1 it 
‘my opinion that the foregoing practice of 
attention and inspection assures the 
ireatest heating comforts, guards against 
winter repairs, which are both costly and 
annoying, and returns the expenditure of 
‘ffort or money in prolonging the useful 
life of the heating xystem. 


Is sy experience 
‘as a paperhanger in 
the last 12 years, I 
have found the best 
‘way to cover a grease spot on a wall or on 
old paper before putting on new paper is 
to use a piece of tinfoil such as is found 
wrapped around cigarettes. By pasting 
it over the grease spot before applying the 
paper, the spot will be stopped per- 
‘manently from showing through. 

‘As a rule, paperhangers scrape the 
grease spot off, digging right into the 
plaster, and then fll up the hole, but this 
makes quite a bit of dirt and, of course, 
takes much longer.—Cuanes E. Morn- 
zn, Johnstown, Pa. 


The biggest little woodworker 
ever built! 


auton weadworker tht away for 
Sito eclades 


al sho 
Stoipment. Guaranteed 10 years. 


S| JACOBGORDON 
| GETS $4000 
IN 2 MONTHS! 
Making and Selling 
ee Wee 


Me. Gerdon aaa 


sey 
WE START YOU IN BUSINESS! 


Furs secret fermuay raw matra and eae 
‘Rent Smailcapsalregulredy ao enpelence necdel 


Build Business of Your Own 


{Long-Eakins Co. 147 High St Springfield, 0. 
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The Shipshape Home 
(Cont ’ 


Hens is a home 
workshop stunt that 
I did for my wife the 
‘other day, and one 
that will be useful, no doubt, to many 
another housewife: 

Her own ironing-board, which is of the 
solid board type, had warped so badly 
that she hardly could use it, I removed 
the covering and padding, took the cleats 
{from the under side, and drew lines along 


‘With a ripsaw, I eut down on each line, 
starting at the large end and continuing 


to within 8 or 4 in, of the other end. To 
keep the cuts from splitting at some future 
time, I drove finishing nails across the end 
‘of each cut, as indicated, The eleats then 
‘ware nailed securely in place without 
closing the saw cuts, after which the pad- 
ding and covering were refastened. 

‘The board now is free from warp and 
perfectly smooth. It cannot very well 
‘twist again because the steam from the 
iron escapes through the saw cuts and 
each strip is too narrow to be affected 
very much. —H. T. SHRUM, Oshkosh, Wis. 


MUcu as sandpaper 
fs used in keeping 
the home shipshape, 
& good many am: 
teur mechanies either do not handle 
properly or waste an unnecessarily large 
amount. Good sandpaper gives a surpris- 
ing amount of wear and it is often thrown 
away before its usefulness is over. 

Dust and gum, which fill in between 
the grits, can be removed by snapping the 
paper forcefully against the work oF the 
top of the bench. Turning the paper 
‘around on the block also prolongs its life 
because new edges of the gritty abrasive 
are presented to the work in each position. 

Ordinarily, for flat work, the paper is 
hheld around 'a block of wood, leather, or 
rubber. Moldings and earved or odd 
shaped work ean be rubbed by wrapping 
the sandpaper around a short length of 
molding, a shaped piece of wood, or 
folded wad of corrugated paper. 

To divide sandpaper into convenient 
sizes, bend it over a sharp edge several 
times and then tear it apart. 

Tt goes without saying that all sand- 
papering should be done with the grain if 
the woodwork is to have a natural finish, 
In sandpapering woods prior to painting, 
however, it is advisable to rub across the 
fin. [It there are any sot, spongy parts 
to be sandpapered, it is well to give 
surface a Stn ont of gion cast Which, 
‘when hard, will bind the fibers together. 

Another point is that certain grades of 
sandpaper are recommended for soft 
‘woods and others for hard woods. It is 
advisable for the home worker who does 
much woodwork to keep on hand fine, 
medium, and coarse sheets of each kind 


Intist on the Gate 
al HOMCH AR 


You needn’t have “battery trouble” 


“4 
Gold Seal 
HOMCHARGER 
Features 


1—Simple: needs no ate. 
2-Eficient; conte about se 
‘to charge the average bat 
tery, mach fem than ball 
oF guid types of charger. 
Quick: brings battery wp 
te full charge overnight 
2» charge: cannot Ie 
he battery. 
S—Clean: no bulb to break, 


‘no guide to spill er pro: 
‘ace fumes. 


sar 


ten enotact, which ex be 
Feplaced at # after many 
{oasands of hours of tne 

*-Feot proof: charges 
‘matically. no matter 
tip i attached to whlch 
‘attery ‘terminal 


12-Unqualifedly guaranteed. 


M-Popular price. 
‘everywhere for $4.50 in 
(Gasada #26, ‘Complete. 0 
‘etree to bay. 


| 


‘© things will make your enjoy 
ment of radio free from battery 
trouble. First, any good storage battery. 
Second, that excellent, simple, automatic 
charger—the new 
Homeharger. 


Such a combination means minimum eare and 
suasimum sully with no trouble-at_all. Then 
you can use your act all you want, If the battery 
comes weak right in the middle of a program, 
screw the Homcharger plug ia, any lamp 
Shap to spring clips over the by 
find’ go right on listening at full power. 
the Homcharger connected over 
torning the 

Everybody says thie i the handsomest charger 
qe icem Toe ld Seal Homcharger i ised 
in mahogany-red and gold, It has rubber fest 
find. 10 canmot mar pollsbed Moors, tables or 
cabinets. “Safe—approved by the Fire Insurance 
Underwriters. Can't injure’ anything. 

i set, get storage battery tubes 

clumey andl in many cases better 
results in distance too, "Make sure the battery 
you buy fs charged, then you can listen in for 
Cesk ts a month before you buy your Gold Seal 
Homeharger. Price only” 818.80 complete; 826 in 


Leave 
ty and in the 
tery is charged again. 


Canada. Absolutely guaranteed, 


FREE! Ask your dealer or send direct for 
‘ur interesting free booklet, “The Secret of Dis- 
tance and Volume in Radio,” 


serbing the COLD SEAL HOMCHARGER. 
Insist on the Gold Seal Homeharger—ask your 
dealer. 


The AUTOMATIC ELECTRICAL DEVICES CO, 
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The Place Where 
the Push Develops 


Ina Veeder Counter you see_| 
merely a work-recorder, until 
you see how it pushes the 
work. 

Before the machine operator can 
make a,reeord on the counter, he 
has to ‘make the indicated pro- 
duction—and furth 


There's but one 

that the operator is anxious cf 
showing, or the inventor is in- 
tent on making. That's an ob- 
viously HIGH record—and going 
higher! That's what's recorded 
‘at any machine with a 


ROL 


COUNTER 


‘Thissmall RotaryRatchet Counter 
(No, 6) counts reciprocating movements 
lever, at required for recor 
the output, 
innumerable 
tnall machines. 
‘When the lever 


Tees bent, fares the 
number regatered, "A fomplete 
Tevolitlan ofthe lever repaters 

ity ti ct ce ed 
to no end of counting purpose: by eps 

Inting ‘the: throw ot! the lever.” Bree 

$200 "(Gut nary full sce) Seal 
ton Counters aon $2.00 

The Set-Back Rotary Ratchet 

Counter blow is for machines such 

rower and”'metalstamping machines 

‘heres recorecting movement 


| What You Can Do with Your 


| and heating equipment 


| Vise and then were drilled and installed to 


dood tes te ees Maas 
sell tg Seecee Youd 
Bee "Tnted Ste 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Com. 


Bench Vise 
By George A. Luers 


‘The part evidently had been fractured 
before, but now it parted entirely and 
repairs had to be made immediately, 


Otherwise an uncomfortable night would 
be spent and there would be the possl- 
bility of frozen and damaged water pipes 


‘The pipe was held with a temporary 
prop while the materials for repai 


‘uncovered in the junk pile, These 
were bent and twisted by means of the 


form a secure collar about the stack. 
‘These repairs held and continue to hold 
‘The owner of a bench vise never 
izes, except on an occasion like this, 
table the equipment really 
‘or moderately heavy vise 


STEEL APE GS 


16 


the machinist’s type, with 43¢in. jaws, 
weighing about 40 Ibs. with a hinged back 
jaw and a swivel base, is my own pre(- 
‘erence for all-around utility. 

(Continued on 


THAT WET BOILER PIT 
CAN BE MADE Dry! 


FREE BOOK 


and_wash-rng 


fh pon 
ine Th. Smooth-On per 
100 sqft of surface and you cat da the 
work ourself 
Sold in $ and 10. 
50 Sud 10s, 


Bes 


| typieal of which are the devices men- 
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Your Bench Vise 
(Continued from poge 140) 


‘The base should be bolted solidly to a 
2-in, oak- or maple-top bench, because of 
the strain of bending, twisting and ham- 
mering. The best height is to have the 
jaws even with the elbow, when standing 
forearm extended. The bolts shoul 
extend through the bench and have 
washers under the heads at the wood. 
‘There are four places to oil a vise—the 
screw, the slide, the hinged jaw and the 
swivel base, and these should have occa~ 
sional attention (Fig. 1). If neglected, 
the screw will loosen, the movable jaw 
twist, and the base become unsteady. 
‘When the screw turns, yet the jaw re- 
quires to be pulled out by hand, the vise 
hhas been neglected. | 
While many amateur mechanies use the 
vise for a variety of work, others are not 
Aware that it will serve in an emergency 


for « number of purposes, including anvil 
sv00N6 STRGATENING 
a 7 


Resists the Most Rigid Tests 
EL cracbk raveyantbereasacter 


‘Spaulding Bakelite-Duresto panels which have 
never been known to warp, shrink nor split. 


Highest in dielectric properties, and tens 
strength, these panels saw, drill, engrave w 
indefinitely a beautiful 


[PABRS sonic ror corn " 
A mm rn Spalding proce of fabiaton, 
Ina on Baledte-Durest, Your dealer can 
feral standard ln Som sat, speci soe 
to.eeder, Poca gn of qualhy appesta, loo 
fo: teaclaug Dalbtic Dares tesa eos 
atin 
ee 
srusnine rant comin, be, FonuMos, KY. 


Fig. 
Ing aod special Mature for dling aed 


use, bushing work, belt fastening, cement- 
ing, clamping, drill work, holding work 
for’ saw, hand reaming’ and 
chipping and filing (parts held in vise), 
pressing forced parts, punching, pipe 
gripping, setting split and tubular rivets, 
shearing sheet metal, bending and 
straightening plate and bars, and holding 
grinding fixture, 

In some of these uses it is necessary to 
have a special rigging or attachments, 


BAKELITE-DURESTO 


r Panels-Sheets-Tubes-Rods 


tioned below 

Viee Gripa. In Fig. 2 are shown three 
grips—soft jaw grips of lead or 
copper, corrugated or pipe grips, and ex 
tension gripa for parts exceeding in length 
the opening of the vise jaws. 

‘Stake and Anvil, Two desirable anvit 
fixtures also are shown. One is a stake = 
that rests on the vise jaws for tubular | Sar Somaiste™ Wipe ci SaNiPaRY BROS Live dealers and agente wanted. 
work, as pipe seams, cylindrical parts, and | CORP~ 1* Mereer Street, New York City. 
theat-metal work. ‘The other is «vise 
anvil made either of a section of rail or an 
T-beam about 2 ft. long. This is used for 
straightening rods and shafts and doing 
riveting work. If desired, the ends of the 
anvil ‘may be rounded or pointed for 
convenience 

(Continued on poge 142) 
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MECHANICS: 
HANDBOOK 


330 PAGES 
More than 300,000 sold 
ANDINST book of its Only 


kind ever written. Pre, $ 


stand, Note thls partial lst 


Mentures; Easlly Under 
inticn; Formula; Menaur 


‘rsi Chimneys; Exhauat Heating} Machine 
Designs Horsepower of Enuines; Boilers 
‘and Pumps; ‘The Slide Valve; ‘Belt Pul 
leva: Rope Belting; Cylind 

Cheste; “Electrieltys Currents; Wirin 
Dynamos and Meters; Batterie; Cable 
Testing 


other L 
want will come to you by return 
malt, 


FNGoetis MOREY 
pis te Repent Yo 


‘THE W. L. EVANS SCHOOL OF CARTOONING 
12 Lender Bataing teria, Chie 


ee 
Simple Modification Imprcves 


Ordinary Pen or Pencil Clip 


WHILE. stooping over a brook to 
‘watch some small fish not long ago, 
I lost a highly prized gold lead-pencil, | 
which had been given to me by a relative. 

I did not miss it until I reached home; 
then, in order to 
cover up the loss, 
Thought an exact 
duplicate. It 
was only a week 
after that I lost | 
this one also. 
Several of my 
friends have told 
me since of their 
difficulties in keeping fountain pens and 
pencils. 

‘The trouble is that the clip does not 
rip tightly enough at the critical mo- 
ment. ‘This can be overcome, I have 
found, by filing a slight groove, as shown, 
in the pencil or the fountain-pen cap for 
the ball at the end of the clip to slip 
into.—P. A, Dascuxe. 


‘A groove in fled for 
tall of ip fantener 


Your Bench Vise 
(Continued from page 141) 

Punch Plates amd Shears. ‘These tools 
are convenient for heavy sheet-metal 
work. ‘The punch plates are simply two 
steel plates held with loose dowels. ‘The 
punch holes, which are graduated in size, 
are drilled to coincide in the opposite 
plates and the punch is pressed through 
with the vise. ‘The shearing device isa 
pair of heavy metal shears arranged 
fan extension handle of pipe, the other 

indie being gripped in the vise. An 
‘old pair of cutters may be converted to 
this use, in which case it is well to drill 
for a larger pivot bolt 

Bending and Straightening. For this 
purpose three small jaw blocks as shown 
in Fig. 3 are used. ‘These are placed as 
needed to bend parta to a U shape ot to 
take out a kink. 

Drill and Grinder Head. This special 
fixture (Fig. 3) may be purchased as part 
of the vise equipment, or it can be made 
up by the vise owner if he so desires. It 
is made mainly of iron plate. ‘The rear 
section forms a bearing for a toolholder 
that has an attached hand crank. ‘The 
rest section, which is fastened to the 
movable vise jaw, supports the work. 
‘The work is fed into the drill by means of 
the vise screw. Heavy drilling can be 
done with this tool. The grinding attach- 
ment utilizes the fixed rear bearing for 
carrying a spindle with pulley and emery 
wheel. The grinder head is connected 
with a small motor by a leather belt. 

Extension for Vise Bar. Parts too long. 
and large to handle in the vise jaws for 
work such as pressing on gears or bush- 
ings, ean be handled behind the vise bar 
‘This is accomplished by extending two 
rods with plates at each end, as in Fig. 2 


One plate engages the solid part of the | = 


vise, while the rear plate serves as a rest 
for the work. Any available long thread- 
ed rods and drilled plates will serve 
for this purpose. 

‘A study of the various vise tools shown, 
will suggest other equipment that ean be 
made. The vise has well been called the 


‘OU will say so just ax others have 


‘iiree screw: 
‘2 fine: steel 


knife blade and two screwd 


ver blades, 

Both tools unusually “useful around the 

house or car, of on a camping ti 

Tlades are selected and produced by 
Girutie hack; Rod cannot te 
‘Wem in place 

rigid and dependable, 


“Handle 
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ROYAL SALES CO,. Desk 84, arn, Con 
SPORT Bopies $3 
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as aryody HOW? 
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mechanic's third hand. 
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Sheet-Metal Heat Guard Saves 
Space in Small Kitchen 
ITCHENS in modern homes are 
seldom any too roomy, and the neces- 
sity of installing @ gas range far enough 
away from the wall to prevent danger 
from fire, does not increase the floor space. 
In the writer’s own home the ges range 
had to be set out nearly 15 in. from the 
‘This 20 de- 


yme means of setting the stove 


weemers 
ea Guam 


with two heat-absorbing air spaces sho 
in the accompanying sketch. It per- 
mitted moving the stove to within 3 in. 
‘of the wall. 

‘The increased floor area relieves the 
kitchen of its former inconvenience. 
Moreover, the heat guard with the air 
spaces created by it, so completely 
‘absorbs the radiated heat from the-oven 
that the plaster wall behind the stove ix 
only slightly warm even when protracted 
baking operations are being done in the 
oven.—Joun E. Hoag, Los Angeles, Calif. 


Glue Brush Made of Basswood 


"TO MAKEancverlastinghot or cold glue 
brush, select a piece of clear, straight- 
grained basswood about #4 by 1 by 12 in. 
Soak about 3 in. of one end in a can of 
water for a few days. If the water can 
bbe kept hot by placing the can on a stove 
‘or furnace, the process of separating the 
fibers will be hastened. 

‘When the wood has been soaked well, 
lay the wet end on some hard, smooth, 
‘solid article, as an anvil or bench, 
pound it with a mallet. Do not hit 
‘enough to break the end fibers, but just 
enough to loosen them. 


‘Return the brush to the water and allow | 


It to soak again for a day or so: then 
remove and pound again. Repeat as 
often as necessary until the fibers are 
separated. They will be as fine as the 
bristles of a good varnish brush. 

‘These bristles” will not burn when the 
glueis hot. They will wear off in use, but 
the fibers become loosened farther up the 
hhandle as the brush is worn, which keeps 
‘a continuous mass of bristles as long as 
there is a handle. If the brush is laid 
aside accidentally and becomes dry, do 
not try to bend the bristles; soak them in 
‘water for a while and the brush will be as 
good as ever.—I. H. C. 
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Simple Laying-Out Tool Aids 


iffe rent ‘the Home Machinist 


By Howard Greene 


ndenser i hsmacrensinton ant tioncaha 
I ee eee 
re ae macnn er he 
| good work in the quickest and easiest 
pat ee 
| prick punch, mounted in an adjustable 
arm that projects over a table. 
Fe NS and ni 
small bal up aight hte sping. 
In use, the point of the punch is brought 
as close as possible to the work by adjust- 
mone meant coe poe hres 
light blow with a small hammer, after 
Ee ese Geet ie 
position just clear of the work, The 
dimensions given are those of a machine 
‘that has been used for many years with 
| Santen nea eee tat te 
eee 
| ree te TE ot ate. or 


M-in, cold rolled steel § by 544 in., and 


Fann Remember,, folke, with 
at Tondensers you drill one 
hole only. You ean’t ruin the panel. They 
eliminate the pomiblity of mounting screws 


‘of 
i mut of alignment 

- Eiecinpesble ia the rane, hole, eforpt 

the No. 3 Plate Vernier. So alterations in 


Eereue = 
RAGHBUN sesh 


SUPERIOR CONDENSERS 


Tox complete 
ee ty 


the post (2) of Mgin. square cold-rolled 
‘steel 414 in, high above the table, is set 
into it, clearing the back edge by’ ¥ in. 


Don’t Blame 
Your Set! 


If the batteries run down, you're 
lucky to get’ anything but 
“sounds.” 

APCO Battery Charger keeps 
radio batteries alice. Worl 

noiselessly, efficiently, sure! 
fully charging any radio battery 
oversnight for a few cents. 734 
ampere capacity. Pays for itse 
in tix months,” Guaranteed one 
year. 


Write for circular and dealer's name 


APCO MFG. CO. 
Baker Street, Providence, R. I. 


APCO Pills , 


for “A” and “B” Batteries 


Bani, tah Se Occ 


One end of the post is shouldered down, 
preferably but not necessarily in the 
lathe, to 3% in, and fitted tightly into 
hole ‘drilled in the plate. The hole is 
countersunk at the bottom and the end 
of the post is riveted and then filed off 
flush. ‘The main thing is to see that the 
ost is set solidly and stands perfectly 
square. The plate is screwed to a 34-in. 
hardwood base. 

‘The arm (3) is made of 34 by $4 in 
cold-rolled steel, which is bent around 
‘brass tube and Tiveted as shown, so that 
the tube 
bending is best done hi 
spread toward the back and a brass block 
riveted in to bear against the post. Make 
a close fit against the sides of the post. 
‘The ends are carried back to form lugs 
between which is pivoted the clamping 
block (4), which is of cold-rolled steel 
34 by 44 in. and 134 in. long. 

‘The pivot (5) is a piece of 1(-in. steel 
rod, with the ends riveted over after 
assembly. The clamping screw (6) is 14 
in., preferably with a thread of fine pitch. 

(Continued om page 145) 
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Simple Laying-Out Machine 
(Continued from pope 144) 

‘The brass tube (7), through which the 
punch plays, should be of the heavy~ 
Walled kind; i should ha 
32 in. thick, The exact diameter is not 
important, nor is that of the punch itself. 
‘The punch (8), however, should slide 
freely’ but with no shake. 

‘A brass collar (9), pinned on below the 
tube, limits the upward movement of the 
puneh, and a. similar collar (10) near 
the top takes the spring pressure, Drill the 
holes for the collars before hardening 
the punch. Give the punch point a long 
sharp taper and see that the point is ex 
actly in the center. 

‘Using this tool is like having a third 
hand; the workman has his hands free to 
hold the ‘work and wield the hammer, 
whieh, by the way, should be light, as the 
tool is not intended ( 

For straight work, it often is conve- 
nient to use guide. ‘This x clamped to the 
plate by a screw that allows it to be 


‘Brows anale ced on stright gud, end on 
ftngular guide for setting cylindrical work 


swung around, bringing it to within any 
desired distance of the center. 

If it is desired to make a row of marks 
all the same distance from the edge of a 
plate, set the guide so that it comes to 
within that distance from the center of 
the table, clamp it, and then the work 
bbe slid along and punched 
intervals, The easiest way to set the 
iruide in to set a pair of dividers to the dis- 
tance the holes are to be from the edge, 
scribe a little are on the table from the 
center, and swing the guide unti 
touching and tangent to the are. 

‘The center of the table is marked by 
bringing the arm down and marking with 
the punch. 

Round work can be handled conve 
niently with the 
a cylindrical piece is put 
guide, and the guide set so that the point 
‘of the punch will come over a point, say 
4 in, from the outside, then by turning 
the piece in the guide a ring of marks ean 
be made all exactly the same distance 
from the outside, and perfectly concentric 
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with it, This is often of great value. 
For a job that stands high the arm can 
be raised, and rice reraa. If one is likely 
to have high jobs, the post ean be made 
onger at the outset. Work of irregular 
shape can be put into a drill-vise, or 
clamped between the jews of a machin- 
's clamp. 
By holding the punch down with one 
hand and moving the work with the other, | 
the tool can be used for seribing. In fact, 
there are a hundred and one things that 
can be done and any one who makes the | 
tool will think of plenty of them. ‘The | 
more this simple laying-out tool is used, 
the more ways will be discovered in which 
it can be used. | 
a 


$25.00 in PRIZES siti 


NOW! New Low Engine Prices 


‘money 
{introducing the NEED- 

HAM OIL BURNER 

for Heating Stoves, 

Boilers and Furnaces. 

Fits any Heating Stove, Hot Air, 

‘Steam or Hot Water Furnace. Easily 
installed and operated. No noise, dirt, ashes 
orsmoke; nothing to get out of order.” Saves 
money and work, Satisfaction guaranteed. 
Write at once for special sales proposition. 
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HE House of York, 
famous for nearly hall 

facturers of highest ‘grade 

Band Instruments has de- 

veloped a new sax 

that is proving 

in musteal cr 


Superb tone, i naw regarded 
i ofall tostrumenis to play upon 

To prove to you that you can play popular 

music after brief practice, we will tend you 

this instrument, abvoluely without oblipaton, 

for six days” Free Trial in your own home: 
‘Then if you decide to keep it you ean have 


10 Months to Pay 


If you are a profereional sus 


want’ to try out the new York 
Improved features of tome, tune and bl 
Hut even if you have never played @ m 


iment. you ean now have the opporta 
ft the: most popular of nvtrumen 

Under the liberal York Plan 

Your Favorite Instrument 

on Free Trial 


Oe ee aie 
‘trumpet, elmer, "chris, 

‘Trial wit i} 
eis ai 
ee eras 
as OSes mucus 
Re et sal 


ligation.” Be wure to feat 


ptt al fie and with 
Voss" payment offer, 


tion your bette 
your Pee Teal an 


New 
Ace. 
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Home Workshop 
Chemistry 

‘Simple Formulas that 

Will Save Time 

and. Money 


LIGHT, quickly drying varnish 
finds innumerable uses in workshop. 


A 


and home. One of the best consists of 
gum sandarac (about 25 cents’ worth) 
dissolved in denatured alcohol. 

Use a 4- or 8-or. bottle and pour in the 
tears of gum until it is about one-fifth 


filling the 


full. Then add the alcohol, 


up thoroughly and 
‘oaonized turpentine for each 4 oz. of var- 
nish made. 

‘The alcohol and turpentine mix without 
difficulty and produce a clear solution 
lightly yellow in color, due to the gum. 
If ordinary turpentine, which really is 
spirits of turpentine, is used, then it will 
be impossible to mix the alcohol and the 


turpentine. The solution will become 
cloudy and the varnish can not be used. 
Shake up the 

Sa] varnish oceasion- 


until all the 
gum possible has 


$ 5 
Be ot bh 


fenitere 


been taken up by the alcohol. If all the 
‘gum has dissolved, add more of it, and if 
some still remains undissolved, let it 
stand. Let the varnish settle for 24 hours, 
when all small fragments of bark and dirt 
will have settled on the bottom. The 
perfectly clear liquid is now ready to use, 

‘This is an excellent varnish for paper 
and ean be used both for covering printed 
pictures and labels of all kinds. Then, 
too, it can be used to give a glase to 
furniture, Since it is a varnish which is 
transparent, the original color of the 
‘woodwork will not be impaired. 

‘As a scratch remover of varnished 
surfaces this particular varnish is un- 
excelled, but it must be remembered that 
‘only glazed or highly lustrous or finished 
ssurfaces can be freed from their blem- 
ishes; dull surfaces cannot be treated 
with this varnish. 

When the wooden surface is light in 
color, this varnish need only be painted 
over the scratch. If it is colored, a small 
quantity of coloring matter should be 
added, although this is not absolutely 
necessary, as most scratches found on 
‘woodwork will disappear or at least 
become less noticeable with its use. 

When a wax-finished article has become 
scratched or blemished, rewaxing the 

(Continued om page 147) 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


UNDERWOOD 


Pita hs 
pees ed 
meee 


‘ail Bargain Offer No 2148, 
Sahl Write Under od 
“and does not sbst 


© This seal on a radio or tool advertisement sizniGes the approval of the INSTITUTE OF STANDARDS. See page 33. 


larly ase 
apply a uniform surface of color to the 
paper. Make it as irregular as the design 
fof the paper permits. It is only by avoid- 
ing straight lines that such a paper can 
be repaired successfully 

‘The better grades of wax crayons also 
ean be used to cover up scratches in fur- 
rure and woodwork, and since these 
erayons are made in ail colors, the work 
fof covering the scratch is simplified. Here 
the crayon must be sharpened to a point 
and the scratch lightly filled with the 
wax, which then is vigorously rubbed 

th a cloth 
‘Thia latter method of removing the 
scratch is, in reality, nothing more than 
patch, and as patched work never lasts 
very long, this method of removing the 
seratch is only a temporary expedient. 
‘The varnish mentioned above serves the 
purpose much better. Still, the erayon 
is excellent in ite own field 

When the scratch is very deep so that 
1 distinct cavity or hollow is formed, a 
ferayon of the wax type may be used to 
Bil up the hole and the patched surface 
may be varnished or waxed as required. 

A glue that will mend a great variety of 
substances and will unite glass and paper, 
cork, wood, leather, and metal ean be 
made by dissolving’ gelatine in twice its 
own weight of water. First let the gelatine 
soak, then apply gentle heat. Under no 
circumstances let the gelatine boil. Then 
add a quantity of acetic acid equal to the 
weight of the gelatine. ‘This glue, which 
is liquid, is exceptionally sticky and will 
keep a very long time when carefully 
corked. 
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| MURDOCK RADIO PRODUCTS 


HE experience of 20 years has gone 
into the making of Murdock Radio 
Products. Now that you can buy the fam- 
ous Murdock Products at these prices— 


_ Why Pay More! 


MURDOCK 


FIVE TUBE 
erremes12.5 


nial and electra! eicencr 
tn comfort forthe wenre, They 


Tisry snd volume, They eproduce 


NOTICE 


due 


toner the we 
Four phoves can be used 
ios9l rouse plu 


) 


WM. J. MURDOCK COMPANY, 430 Washington Ave., Chelsea, Mass, 
Seles Offices: New York, Chicago, San Franco 


MURDOCK * 
RADIO PRODUCTS 


Standard since 1904 
MORE PROFITS| 


To Dealers Who Buy Nationally 
Advertised Radio Goods from Our ff 
Bargain Catalog! Write for It Today! 
AMERICAN RADIO ~s? CO. 


AED 6 West 14ST. KANSAS CITY.MO, 


| “WONDER” COLD PIPE,| 
‘TUBING KBAR BENDERS 


Machinists & Toolmakers 
GERSTNER. & SONS 
Sieh Si Dra 


Sez pace 3. 


Write for your FREE copy 


‘We want you to have a copy of Ward'snew 
Radio Catalogue. 

‘You will find it a storehouse of information. 
— adependable guide to the newest and wiost 
important radio developments, 

It shows all improved parts and diagrams 
‘of the best hook-ups for the man or boy to 
build his own set, as well as the very best 
ready built vets at surprisingly low prices. 

Montgomery Ward & Co. are Headquarters 
for everything in Radio, And this Catalogue 


Montgome 


‘The Oldest 


shows complete everything in 


equip. 
nent. Remember weeellonly scandard goods 

‘direct to you by mail, and the 
usual Radio profits, 

For 52 years, "Satisfaction guaranteed or 
your money back,” has stood behind every 
Ward sale. At Ward's, quality i never eacr! 
ficed to make a low peice. 

‘Write for your copy of this 68-page Radio 
Catalogue. ‘See for yourself the low prices 
‘You may a8 well profit by the sxvings it offers 

‘Address our house nearest you: Dept. 5 


ty Ward &Co. 
lail Order House is Today the Most Progres 
Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. F. 


Worth 


omabile and sop re 
‘savings. 


Smooth-On No. 1 


On your ear, stops leaks In radiator, 
water jackets, tank, hose com 
ind a¢ gaskets without taking 
cepa bolts, nis, grease Cups 
id hub cape trom dropping off 
yore, stops leaks in water, 
| cam piper, tanks and pots, 


ite, olns wood, metal, plass and 
concrete t6 each ocher and holds on any 
fetal—iron, brass, Jead, aluminum 
‘Makes handles, screws abd ‘mute last 


“To eet perfect results, 
sgrte tS Por aoa nig the 
Bicol Om Repait “Boat. 


New Hexagon Shaft 


The Second of 


Five Unique Features 
The rotor blades, amped iby 
Til cage her are (8 
Tired hy by the he 

Foor averting ao 


Bing of rotor blades. Found Nag 
in four new typee—types $ 
(lain) and 4 (albvernier), 

Geloroa “ead. plates: typen S 


‘ou aici'bs @ 
© forte them St your dealer's 
100% GUARANTEED 
Write for Lteratare 
U.S. TOOL COMPANY, INC. 
127 Mechanle St, Newark N. J 


Aatarnette Mihir ad bak Po 


6 ‘all-vernier), low 


Compass or Nail Saw Made from 
Hacksaw Blade 


| 4 COMPASS and 
| AS tar may > | 
be made from anew {ine | 
remade a ed 

the blade is tapered — *™bedded in wood 

oo ean ey Sha te oer 

deal farm Torte oe oleae The 

sie eal Snide dhe tet 

sehen sonia 24 


Talcum Paint Freshens Air- 
| Cooled Motorcycle Cylinders 


TX ADDITION to the suggestions con- 
tained in the clearly written article in 
the July inue of Porvtan Scrsvcr 
Morrm, by Austin G. Tribute, on 
“How to Clean and Refinish Your Motor- 

Tam rire the following treatment 
cooled cylinders will, be found 
Valuable by motoreyele owners. 

‘The appliention of paint of any kind 
con the radiation fine of an air-cooled motor 
‘must necessarily interfere with radintion 
and cause the motor to run hot. ‘This 
Gificulty may ‘be overcome by. mixing | 
| soapstone or talcum powder with gasoline | 
| to the thickness of cream and applying 

with ® painthrush. The powder fila the 
Pores in the cast iron and gives tke | 
Cylinders a freshly finished appearance 

T'apply this mixture once a week ard 
my machine always looks well.—W. | 
Nonsax Fox, Atiantic City, Nod. | 
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Constructing a Kitchen Work 


Table with Porcelain Top 
By Kenneth R. LaVoy 


PORCELAIN-TOP table is not 

difficult to make if constructed ac- 
cording to the plan illustrated. Such 
table gives satisfactory service and is well 
worth your while to build. 

‘The top may be purchased at almost 
any large hardware, furniture or depart- 
‘ment store, and is the only expensive part. 
Obtain it ‘before starting to work, and 
measure the length and width on the 
under side between the edges. Cut 
enough 4{-or 34-in. boards the right 
Jength to fit inside the porcelain top. 
Tt is not necessary to glue the boards to- 
gether; simply nail them to the frame- 
Work when you are ready to assemble the 
table. 

‘There are no difficult joints to make— 
‘the method of making the legs eliminates 
that, Notice that the front part of the 


Front and top views of the kitchen work 
{ible and deta of te drawer contraction, 


logs are 3 in. wide at the top and start to 
taper 8 in, down from the top to 24 in. 
wide at the bottom. The sides of the legs 
re 2 in, at the top and taper down in the 
me way to 11j in, at the bottom. 
‘The end raila are first fastened to the 
legs, serews only being used. A piece 
18 in. long and 44 in. wide is eut from the 
central part of the front rail for the 
drawer opening. 

The front and back rails should now be 
fastened to the legs with screws. Cut 
‘corner blocks to brace the corners. 

Make each drawer slide by fastening 
trip 1 in. square to a piece 1 in. thiek by 
2 in. wide. Both pieces should be 20 in. 
long. Use either nails or serews to 
fasten them in place. The drawer should 
fit snugly into the opening in the front 
rail and should slide in and out freely. 

‘The sides are the same width as the 
front of the drawer, and are 1934 in. long. 
‘They fit into a rabbet cut in the drawer 
front, and are nailed in place. The 
bottom, which is made of 1/-in. three-ply 
stock, is held in place by being nailed to 
strips 4 in. square, which are them- 
selves nailed to the sides and front piece 
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TILE, other watch dealers are rais 
Ine thelr ‘prices, asking’ you. for 
infer, monty payipent dma 
faent term harder for you tm 
tre are offering you our new model Santa 
Fe Speclal no ndvance in price, no money 
Gown, eaiier terme and smaller’ moathly 
faymenta, We reallao the war is over and 
{order to double our business we MUST 
Gre Jou, prewar, inducements, better 
Fries, casler terms, abd smaller payments 


Send No Money Wort one. 


vance pasment let us place Iu your hands 

to ee, to examine, to inspect, to admire, 

rove a Teal masterpiece In watch 

oa to this year 

(double our sales of the world famous 

Santa’ Fe Special and Bunn Special 
Watches prompts this matchless offer. 


Page 12 of Our Watch Book Is of 
Special Interest to You! 


‘An tor our W 


the famous bai 


REMEMBER—No money Jaws —eany. pa 


Your 2a" aoe 
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$25.00 in PRIZES ‘ucsiac 
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Diamond Ring 
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“Jason Weiler & Sons 


372 Washington Street; Boston, Mare 
shington Streat,, Boston, Ma 
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Cheaply Made Combination | 
Floor Sander and Polisher 
COMBINATION floor sander and | 
polisher may be made from a wooden 
box # in, square, outside measurement, 
and 9 or 10in. deep. Attach a handle 40 
in. long by means of a strap hinge. Cut 
a board § in. square and lay smoothly | 
over one side of it several thicknesses of 
cloth, covering it finally with a piece of 
strong ‘worsted stretched snugly and | 
tacked along the edges to the upper face 
‘of the board. Bore holes in the bottom 
of the box corresponding to the screw 


Let Me Put PEP into You! 


Let me show you what it 
rca "to" beled’ with 
erg initiative, wim and 
Vicor!" No man who lm't 
Physically Be ean get hall 
Enc joy out of tes Vou can’t 
schleve anything "worth 
‘while if you are ony halt'a 
man—weak sickly —anee 
fmic—cursed_ with chronic 
‘iments “and” weaknemes 
ite make ing a mney, 


[BOX (WEIGHTED) 


holes shown in the bottom board and 
attach the board to the box. The pad 
‘should project about 1 in. beyond the 
front of the box and 34 in. along the sides, 
to allow working closely into corners and 
along edges of floors. Weigh down the 
box with stones, lead or flatirons. 

Best results are obtained by_ applying 
the wax roughly to the floor with a cloth 
held in the hand, then going over it with 
the polisher. 

If you have a floor, new or old, that 
requires sanding, fasten half a dozen | 
sheets of sandpaper over the pad by 
‘tacking to the front and back edges of the 
board. When a sheet becomes worn 
glazed, tear it off and a fresh one is 
posed ready for use.—Howap E. Goo, 
Waterville, Ohi 


Constructing a Work Table 
(Continued from page 149) 
near the lower edge. The back fits into 
dadoes in the side pieces, and also is 
pailed. Small white knobs make  ex- 
cellent drawer pulls. 

‘Take a nail set and set the heads of all 
‘exposed nails well into the wood. Give a 
round coat of flat white paint and then 
putty all nail holes and cracks. Two 
oats of a good grade of white enamel will 
rive an excellent finish. 

"The wooden top needs only to be given 
1 coat of flat white paint, as itis covered 
by the porcelain top. After the enamel 
has dried thoroughly, place the poreelain 
top in position. It isnot fastened, as its 
weight keeps it in place. 


Another Simplified Blueprint 


ANOTHER Home Workshop blue: 
print, as simple as the radio 


gable that appeared inet month, 
‘for the Decem- 

bee issues Te gives details of an 

attractive bookcase with doors. 


ee 
aoe 


| 
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ENTS 


TRADE MARKS 


Serviceable Babbitted Bearings 
‘Cheaply Made from Drop Tees 
Few. amateur mechanics, farmers, and 

others who use light machinery realize 
that excellent bearings can be made from 
what are known to plumbers and pipe- 
Fitters as female drop tees. 

‘The teen should be large enough to 
allow plenty of room between the shaft 
‘nd’ the inside ‘of the fitting for the 
babbitt. By keeping two or three dif- 
ferent sizes” of these tees on. hand, 
mechanic can make « bearing for almost 
any shaft in'n few minutes. The flange 
on the tee makes the attaching of the 
hearing to its supports an easy matter. 

"To pour the antF-friction metal the shaft 
is placed through the pipe tee and tight- 


=a 
ae 


TASTE TING 


1 UBRIEATION 


“These simple drop beacings are easily 
Itceted ether’ with el) or genet 


fitting cardboard washers are slipped on, 
fone at each side of the bearing. The 
babbitt then is poured through the top 
opening. 

If the top opening is not filled with 
babbitt, it will ufford two excellent meth- 
‘ods of lubricating. If oll is to be the 

# hole is drilled through the 
lown to the shaft and the top 
‘opening in filled with waste, which helps 

in the oil for a longer period. If hard 
or grease is to be used, an ordinary 
cast-iron pipe plug will convert the top 
‘opening into a hard oil cup. ‘The cavity 
{in the plug and the opening in the tee are 

rd with grease and the plug is screwed 
in place. Turning the plug slightly now 
and then will lubricate the bearing in the 
same way as does the hard oil cup on an 
expensive commercial bearing. —JoNas J. 
BYBERG, Silverton, Ore. 


Machinist's Dividers Utilized in 
Making Small Scribing Block 


SCRIBING 

block capable 
of fine adjustment, 
may be made by. 
cutting off one of 
the legs of a heavy 
type of machinist’s 
dividers and fast- 
‘ening the tool as 
shown toa V-block 
by means of two 
small screws oF 
pins. 

‘The seriber will be found especially use- 
fal for small work because of the con- 
venient serew adjustment illustrated. 
| —Wrutram J. EDMonps, Jr. 
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PROTECT YOUR IDEAS 


ANY NEW article, machin 


‘may be patented, it i in 


Tf You Have Any New Ideas 


which you § J, practical and novel, take prompt action to protect 


your righ ave invented any new machine, of new combination of 
* new design of process, SEND. DRAWINC 


for information as to procedure to secure 


thereof, or any new 
‘which increases its 


MODEL OF DESCRIPTION 
Write Today for Blank Form “Record of Invention”? 
USE THE COUPON att 
orn to 


receipt I shall send 
model of your 


No Charge for Above Information 
Nence. My pe 


sh attention is given ae and promp 


iy and with Full 
Y. 


CLARENCE A. O’BRIEN 


REGISTERED PATENT LAWYER 
Member of Bar of 
Court of Appeals, District of Columbia, United State 
Supreme Court of United States, Supreme Court, 


Practice Confined to Patents, Trade Marks and Copyrights 


-FREE COUPON. =H 


InNTION : ; onTaN| 
5 PATENT 


foreign Patents an 


Court of Claims, 


Employers are looking for men 
mechanical ability. 

‘There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 38 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in. me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through 
1G. 8, help. 


URSA comes 


‘SUSINESS TRAINING COURSES 
eer 


ss 


it 
etree 


aS eas 
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a Falling Plane 


(Continued from page 36) 


‘was hurled out of the plane as though 
from a catapult. 

This plane suddenly started to drop at 
an altitude of 3000 feet. Attempting to 
‘check the descent, the pilot was conscious 
‘of a fluttering of the wings, a collapse of 
‘the tail surface; then found himself 
hurtling through’ the air, clear of the 
plane. He retained presence of mind 
enough to reach for the release ring and 
‘open his parachute, and so reached the 
ground in safety, after falling about 1300 
feet. The passenger's body was found in 
the wreckage of the plane. The latter 
probably was holding himself in the plane 
at the time of the collapse and so pre~ 
vented his safety belt from breaking and 
himself from being hurled out ax was the 
pilot, 


HE recent death of Dr. C. LeRoy 

Meisinger of the U. S. Weather 
Bureau, and an army balloonist, when 
the balloon in which they were making 
meteorological observations above Illinois 
was struck by lightning, has caused 
Dalloonists to discard the old type of 
parachutes used with balloons in favor of 
the new airplane parachutes. These men 
apparently tried to jump with the old 
type parachutes, which hung in con- 
tainers at the side of the car, but the 
collapse of the balloon caused the car to 
lose its “lift” and, since its occupants 
could not fall faster than the car, their 
attempts to cause the parachutes to 
‘spread out and check their fall were 
futile. 

Virtually all parachute jumps that have 
been made from airplanes have been born 
of necessity. ‘Though official orders have 
made the parachute an essential part of 
the equipment of the aviator flying in the 
government service, though pilots have 
all confidence in the efficacy of the air- 
plane parachute, and though all pa 
chutes are tested practically by being 
attached to 200-pound weights and 
dropped from planes before they are put 
into service, parachute jumping is scarcely 
‘an occupation that the most venturesome 
‘would essay merely for thrill or sport. 


“THE srestert recorded parachute jump 
made from an airplane was accom- 
plished by Capt. Albert W. Stevens a year 
‘or more ago. He fell 24,200 feet—almost 
five miles—ianding 25 miles away from 
the point above which he jumped and 
suffering no injury in his descent, beyond 
‘a couple of dislocated toes. 

Parachutes of a different kind were 
added recently to the equipment of the 
U. 8. Mail fliers by the Post Office De- 
partment to safeguard fliers in making 
forced landings at night in strange terr- 
tory. ‘These are parachute flares—small 
parachutes supporting bright flares of 
light, much like those used in skyrockets 
and other fireworks, which, when released, 
brilliantly illuminate the ground for a 
mile around. 

Only a few weeks ago, Frank Yager, a 
rail pilot, made a successful landing with 
the aid of flares at Wann, Neb., during 
1 severe storm at night. 
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Waiting in the Dark for 
the Vampire Bat 


(Continued from page 39) 
“Their nests are a great underground 
system of miniature ‘catacombs, “which 
fan be located by the large mounds of 
earth that the leaf-cutters excavate. Upon 
arriving at home, they quickly disappear 
underground and stage what might aptly 
be termed a‘ chewing match.’ ‘They chew 
up the greens they have brought with 
them, turning them into fertilizer for 
microscopic fungous growth that 
grows no other place in the world except 
{in these underground nests of the leaf- 
cutting ants. ‘This fungus is their only 
food. ‘The enormous quantities of green 
stuff they carry off are used only as 
fertilizer for their microscopic fungus 
farms! 


“]F THESE subterranean nests are at- 

tacked or dug up with a shovel, 
thousands of warriors who never come 
to the surface except in case of attack, 
swarm out at the intruder with their jaws 
wide open. These, like all the leat 
cutters, are blind and make their way by 
sense of touch and instinct. 

“ Rivaling these insects in queer char- 
acteristics is one of the most peculiar and 
primitive birds in existence anywhere in 
the world, It should have been extinet 
thousands of years ago, because it hasn't 
developed It is called the 
“houtzin bird, sxceedingly rare, 

isolated localities along 
river banks in dense thorny bushes ealled 


*pimpler.” 
“Tn appearance it is about the size of a 
domestic hen, beautifully colored in dark 
and golden brown, Its eyes are large and 


red and its head is topped by a small eres. 
It flies awkwardly, only about as well 
fas a chicken. On the ends of its wings it 


forefinger. These it uses only when young 
to climb around the nest, 
“For food it eats the leaves of the | 


surrounding pimpler bushes, as well as 
leaves of the mucka mucka plant, which 

grows a single lily-like leaf on the end of a | 
stem about 10 feet tall. ‘The bird con- 

nues to exist only because it dwells in 
stich inaccessible places, a remnant of the | 
past persisting into the present, ages be- 

hind the times. 

“'The streams along which these birds 

ve, in fact, any jungle stream, furnish 

ry exciting bathing at times. The 

water is apt to look something like ginger 

le because of the great quantities of 

wallava leaves on the bottom. Actually, 

though, the water is quite clean. 


“IN THESE streams you are apt to en- 
‘counter dangerous fishes ealled ‘pe 
‘They are only about a foot long, but 
school of them can do more damage than a | 
shark, and ean finish a man in a short time 
‘because of their many triangular teeth with | 
which they bite and twist out a piece of 
flesh as neatly if it were done with an auger. 
“But an even more formidable foe than 
these is the sting-ray, a very large circular 
fish somewhat resembling a devilfish. It 
lies along the bottom most of the time, 
and when any one comes near it flashes 
(Continued on page 154) | 
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Have You An Idea? 
Our Offer: 


Protect Your Invention 


Your first step before disclosing or submitting your 

invention to anyone either for entry in a prize compe- 
tition or for sale should be to write 
for our blank form 


“RECORD of INVENTION” 
This should be signed and. witnessed 
and returned to us together with 
model or sketch and description of 
the invention for examinati 
instruction and to establish E: 
of Conception. 

No charge for the above information 


Our Four Books Mailed 


Free to Inventors 
Our Illustrated Guide BOOK 


How to Obtain a Patent 
Contains full instructions regarding 
U.S. Patents. Our Methods, Terms, 
and 100 Mecha Movements il- 
lustrated and described. 


Our Trade Mark Book 
Shows value and necessity of Trade Mar Protection. 
ion regarding Trade Marks and unfair com- 
petition in trade. 


Our Foreign Book 


We have Direct Agencies in Foreign Countries, and secure 
Foreign Patents in shortest time and lowest cost. 


Progress of Invention 
Description of World’s Most Pressing Problems by Lead- 
ing Scientists and Inventors. 


WE REGARD A SATISFIED CLIENT 
As our best advertisement, and will furnish to anyone, upon request, lists of clients 
jn any state for whom we have secured patents, 
Highest References—Prompt Attention—Reat 


WRITE TODAY: 


Free | VICTOR J. EVANS & CO. 


Patent Attorneys 


No charge for examina- 
tion and 


Instructions 


dence 


sable Terms 


Ofices 


ve Nock Ofters, Philadelphia 
toa Woukwors Bide, 714715 Liberty Bide 
Chicago Offices, 1114 Tacoma Bldg. San Francis Ofices, Habart Bldg. 
Main Offices: 760 Ninth Street, Washington, D.C. 
Gentlemen? Please send me FREE OF CHARGE your books as described above, 


Pittsburgh Ofc 
Sie Empire Hider 
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Can you eng| Soe | 


a pipe? 


‘There are smokers of tobacco in other 
forms who look with envious eyes on the 
contented and comfortable pipe-puffer.. 

For there is an obvious peacefulness 
about pipe-smoking that rests the nerves 
and invites the soul to calm and pleasant 
contemplations, 

Millions of men do smoke pipes with 
undiluted satisfaction. Other thousands 
‘try a pipe, got their tongues burned, find 
the draught too strong, or have some other 
unhappy experience’ that discourages 
them, 

Our business, in a word, is to make pipe- 
amoking pleasant and enjoyable to any 
man that fancies this mode of tobacco 
incineration. We strive to do this by pro- 
viding @ tobacco that doesn’t bite the 
tongue, doesn’t smoke too strong, doesn't 
Teave an after-taste, 

But we'll let Mr. Moxley toll it. Here 
fis what he writes: 


as 
fenmtion 1 a sand out th 


Stes. 
Latuasend you 
free samples of 


prove out all 
the virtues that 
its smokers 
claim for it. If 
you like it, 50 
much the bet- 
ter for us both 
If you don't— 
well, that's 
Your ** 

Write your name and address to Larus 
& Brother Company, 69 South 2ist Street, 
Richmond, Va. 

Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Ready- 
Rubbed are packed in rmall, pocket-size 
packages, in handsome humidors holding 
a pound, and also in several handy in- 
between sizes. 

‘We'll be grateful for the name and ad- 
dress of your tobaceo dealer, too, if you 
care to add them, 

To Retail Tobaeco Merchants: If your 
jobber cannot supply you with Edge 
worth, Larus & Brother Company will 
ladly send you prepaid by parcel post « 
(ne- or two-doren carton of any size of 
‘Edgeworth Plug Slice or Ready-Rubbed 
for the same price you would pay the 
jobber. 1 
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the Vampire Bat 
(Continued 155) 


‘out a long slender tail very much Ii 
a whip, with a sharp, poisonous point. 
‘This sting is very severe, and sometimes 
even fatal. 

“Another kind of fish demonstrates 
another of the wonderful ways in which 
‘Nature endows her creatures with means 
of protection. Sometimes when you are 
swimming, your whole body may sud- 
denly become tense, as a charge of 
electricity runs through it, seemingly 
coming from nowhere. This is the orig- 
inal ‘death ray;" it comes from an 
electric eel, which defends itself by hurling 
a miniature bolt of electricity at you. 
‘This charge will travel quite a distance 


through water. 
“WAS shocked twice by one of these 

the second time when I was watering 
it after capture. Ax T began to pour 
water into the tank the eel discharged 
leetricity into the stream Twas pouring, 
fand shocked me enough to cause me to 
drop the metal pan! 

“But if these facts sound strange to 
you, what would you think if a bat flew 
into’ your bungalow at midnight, bit a 
hole in the end of your big toe, sucked 
‘out a food deal of blood, and then sealed 
the opening with saliva’ that nature hax 
rendered antisoptic for just this purpose? 

“This is exactly what the vampire bat 
loca. Tt lives only’ on blood, preferably 
hhuman blood, und it bites a person almost 
invariably on the fingers or toes, choosing 
the big toe whenever possible. It is 
about the size of our common bat, has 
larke ears, a face somewhat like that of a 
little puppy, and four tiny, sharp teeth. 


“*[/TDOBS its work so stealthily that the 
sleeper is entirely unconscious of its 
presence. If the person stirs and frightens 
the bat away during the operation, the 
‘wound very likely will bleed until morning, 
but if the bat is allowed to finish undis- 
turbed, it seals up the hole with antiseptic 
saliva as neatly as if it were done by a 
physician. The only reminder of this 
loodthiraty visitor that remains the next 
in.a little red sore spot. 
T have lain awake at night in an 
effort to eateh or merely feel one of these 
stealthy creatures at work, but they are 
so extraordinarily quick that they have 
always escaped. One night I determined 
to lie in readiness and catch one in the 
dark. As I expected, a vampire flew into 
the cabin shortly after midnight. I felt 
it light on me. ‘Then I waited. 

“The maments seemed to deg very 
slowly. Soon I thought I could feel the 
sharp teeth biting into the flesh, then the 
running of the blood in a tiny stream. T 
swooped a hand forward, but it only 
swept the air. The bat had gone again, 
and when I struck a light I found that in 
‘the excitement of the moment I had not 
even given it an opportunity to begin its 
work. My sensation of feeling the flow 
of blood was only imagined, the result of 
‘my anxiety to experience such a sensation. 
So I have yet to catch a vampire bat, 
fone of the most elusive and interesting 


creatures of the fascinating tropics. 


No Dron is 


STHIS BOR! 


DON'T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


1 offer mot. compre 
ie eile sev 


‘Sond kth o 
sie 


PATENTS 


Froureens ascerco"S ey eu 


‘Sd drying erate or emai 
sod Tepe ab ota 
WATSON E. COLEMAN, Patent Lawyer 
1644 G Street N. W., Washington, D.C. 


PATENTS 
‘cont 


Where Electricity Gives 
Up Its Magic 


(Consisened frum pe: 


from daring to travel new roads 
Who knows but the research worker on 
almost any of these unexplored trails may 
transcend known possibilities? Instead of 
exhibiting pride at our accomplishments, 
we ought to register shame at our crass 
ignorance. Nature probably holds in 
store much greater things for man than 
he has realized or can anticipate. No one 
anticipated wanting laws of heredity, 
seeing one’s bones, oF using vacuum house 
cleaners, for example. 

“We have long known that we wanted 
cheap power. We hate to do work that 
somebody else, or something else, can do 
for us. Now, the sun sends us about one 
horsepower a yard of earth surface on a 
Rood day, Some time we must devise 
electrical means for catching and storing 
it, Some substances in vacua ean trans- 
form the light into electric current. 

“'Tn other words, we know how already, 
but we cannot do it well enough. Just as 
with the storage batteries, we know how 
to store electrical energy, but in the last 
quarter of a century there hax been al 
most no improvement in the principles of 
clectric storage. A combination of radical 
improvements in these two fields would 
make electricity #0 cheap that perhaps 
ome af it could be applied to buildin 
proved morality! 


“CERTAINLY some change, not per- 
fectly obvious at the moment, would 
take place, One naturally looks forward 
to nights as light as day, or to automo- 
bile highways, and even byways, all p 
feetly. lighted by electric lamps: but h 
tory has shown us that our ability to 
prophesy is usually feeble, and frequently 
‘bly cramped. 
‘There probabiy are in the offing many 
applications of electricity. that we have 
not appreciated, but which at prevent 
costs can he made serviceable. Broad- 
east wireless talking movies in natural 
colors is an illustration. 

“Power generated at the mines will be 
relatively more and more economical as 
the country becomes eovereed with 
terlacing network of power lines. 


House 
heating by electricity should come later, 


and every discovery of added economy in 
‘current generation or transmission brings 


dream at present, and we only know 
enough to say that we dare not say it ean- 
not he done. 

“If a thing can be imagined, then we 
may conclude hypothetically that some 


how and some time that thing can be 
vented. ‘The term ‘physical irmpossi- 
bility’ is scarcely within our category.” 
Referring to fused quarta—the remark- 
able new form of glass developed in the 
‘Thomson research laboratory of the Gen- 


eral Electric Company--Doctor Whitney | 


called attention to the fact that elec 
tricity, in vacuum furnaces, made this 
possible. Quarts glass has been found of 
value for reflectors and lenses of great 
telescopes—as well as many other uses 
One remarkable characteristic isi 


© This seal om «radio or toot 


POPULAR SCIENCE MONTHLY 


155 


PATENTS 


Seventy-eight Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
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Where Electricity Gives 
Up Its Magic 
(Continued from page 155) 
to transmit light around turns, so that 
Sts use may be possible in geiting the 
violet ray—which this new glass transmits: 
—to the throat and interior of the body. 
Concerning its therapeutic value, Now: 
ever, Doctor: Whitney is extremely cot 

Tryative. Ele ees 

“Outnide of the General Electric Com- 
pany, experiments have been raat to de- 
ermine ‘the effect of ultraviolet ight 
through fused “quarts” upon chickens 
reared in a dark or. gloomy place. 
‘Tt has been stated that before the treat- 
ment was administered, the Bones of tho 
chickens were incompletely calcified— 
Something analogous to rickets in, chi 
‘ren; and that after treatment the banes 
grew normally, 

‘As with the X-ray, the laboratory 
should investigate these statements. 
While not discounting the work of other 
tcientnt, it must know all the conditions 
Under which the experiments were made. 
For instance, it wants to know that the 
feeding of the chickens, or "accidental 
varieties, had nothing to do with the 
‘ange inthe hones, in short, before we 
Sccept claims for the curative powers of 
the violet ray, we must know that such 
experiments she conclusive™™ 


JN RESEARCH work the X-ray is an 
important tool. ‘Through the X-ray 
spectroscope scientiata study the nature of 
atomic combinations. ‘They look into the 

terior of matter and see the actual 
atomic arrangement. On this work may 
hinge the solution of practical problems, 
including such questions as the conduc- 

ivity of copper, the magnetic permea- 
bility of iron, and other enigmas. X-ray 
tubes developed during the last year 
have 16 times the enerzy of the average 
tut 

Referring to other phases of the X-ray, 

Doetor Whitney went on: 
‘Doctor Coolidge expanded its appli- 
cation in different directions, and, as Mr. 
Hawkins, engineer of the laboratory, 
points out, it is entirely possible that 
‘vacuum tubes will be used in the super- 
power transmission of the future. 

“Now just for a moment consider the 
wonder ‘of the vacuum, whether it 
be in an X-ray tube or a lamp. Mr. 
Hawkins shows that the vacuum 
well-exhausted lamp is considered 
Yacuum, Only one molecule out of 100,- 
000 in the original atmosphere is left. 
But now to get such a vacuum as we have 
in the modern power tube, we must take 
that exhausted lamp and pump it, until 
of that residual gas we again have left 
only one molecule out of 100,000. Thus 
‘we bring the pressure down to one ten- 
billionth of an atmosphere! 

“And here comes in perhaps the biggest 
marvel of all. In spite of our high 
vacuum we still have remaining about 
forty billion molecules to the cubic inch. 
You ean get a faint conception of the 
smallness of the molecule when you real- 
ize that if we enlarged the forty billion 
molecules in one cubic inch to the size of 
grains of sand, they would make a beach 
3000 miles long!” 
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Are Men Smarter 
than Women? 
(Continued from page 50) 
gressive, on the whole, than some men. 
‘Women are more interested in person 
alities; men in things and facts. Last 
summer a young woman relative of mine 
fattended a course of lectures at one of 
the large Eastern universities. Some of 
the most noted scientists of the United 
States and Europe were among the 
speakers. At the close of the course 1 
asked the girl how she had enjoyed it 
‘Oh, she said, “there was only one 
good speaker among all those men. He 
‘was a young man—and perfectly lovel 


HY wonder why the newspapers 
chronicled the doings of the Prince 
of Wales at such lengtht 

When Mrs. Smith goes to the theater, 
she is likely to lose sight of the art of the 
best actor in the world—if he plays the 
in. But she will be “thrilled” by an 
indifferent performer who is handsome 
and plays the hero. 

Men are interested in what people have 
done, ‘The legislative record of a Presi- 
dential candidate while he was governor 
of a state or a United States Senator 
‘mean more to a male voter than whether 
he loves his family or attends chureh 
regularly, 

Bill Smith, though, must give way to 
his wife when it comes to knowledge of 
human nature, Woman's eare of children 
riven her an insight into human nature 
raw, before it becomes coated over with 
its varnish of cultural inhibitions, eva- 
sions, and camouflage. In fact,’ Mrs, 
Smith's instinctive, ingrained knowledg 
of the peculiarities of humankind is likely. 
to cause her to understand Bill a great 
deal better than Bill understands himself 


HE belief, though, shared by Bill 

Smith with all other men, that he is 
not only wiser than his own wife but than 
all other women, probably will always 
endure, no matter what evidence pay 
chology may produce that this opinio 
entirely unfounded. 

The reason is not difficult to find. 
Women tend to be submissive, men as- 
settive, And when Mrs, Smith gives in 
“to keop peace in the family,” Bill quite 
naively concludes that he's the brighter. 

Also, men earn the money as our social 
order is constructed, and so hold the 
balance of power. It appears to be a 
human weakness that as soon as a person 
becomes powerful he feels all-wise. 

Men as a apecies are more variabie than 
women. ‘The geniuses and the most 
hopelessly stupid usually are men. Ps 
chology shows that probably one man in 
‘a hundred is brighter than almost any 
woman, ‘The Caesars, Napoleons, Lloyd 
Georges and Edisons probably ‘always 
will be men—but likewise the biggest 
fools probably will be men as well. ‘This 
is not much satisfaction to the average 
man, who would like to bask in the 
reflected glory of the great, but it is the 
evidence that science gives. 

‘Men and women are equals and com- 
plements. They will have to pursue, 
evade, love, hate, and live it out on this 
basis till the end of time. 
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Who Says the Weather Man 


Is Always Wrong ? 
(Continued from page 53) 


sale. Street-railway companies arrange 


artificial gas companies turn on more gas. 
Coal dealers supply partial orders to all 
customers needing fuel, instead of full 
orders to a few. Iron ore piled up for 
shipment is placed in the holds of vessels, 
to prevent the great masses from freezing 
solid. In a single instance, Marvin told 
me, a cold-wave warning saved more than 
$3,600,000 through the protection of 
property from injury or destruction. 
‘Warnings of frosts and freezing weather 
also prevent heavy losses to growers of 
fruit, sugar, tobacco, and garden truck. 
In Florida ‘and the South Atlantic and 
Gulf states fruit-growers and truck 
gardeners are largely dependent for 
success on the service of the Weather 
Bureau. On the farm, potato digging is 


‘and the dug potatoes are removed from 
the field. Beans, grapes, and other crops 
are saved by picking in advance of a 
freeze. Marvin considers this service 
cone of his most important responsibilities. 


RIVER and flood service conducted by 
the bureau makes possible the issue 


of flood warnings, with life-saving sig- | 
| nites 


wee. Aviation is almost enti 
regulated by weather forecasts. 

In their own way, the weather st 
tistics kept by Marvin and his depart- 
ment are as important as weather 

i 
many problems. 
now insure against rain, drought, crop 
failure, hail, tornadoes, hurricane and 
other destructive phenomena. The poli- 
cies cover various enterprises from crops 
to fashion shows, entertainments, 


court of last resort. 
“But how are old records of any 
possible use to any one?” I asked Marvin. 


“Let me illustrate," he replied. “A 


| recent suit involved a collision between a 


motoreyele and a work team. The 


| eyelist” was badly injured. When he 


sought to collect damages, the teamster 
stated that the road was smooth and that 
the motorcycle might easily have turned 
aside. Armed with weather records, the 
cyclist showed that the road was deeply 
rutted from recent rains; and since he 
was in the right-hand path it was decided 
he had a legal right to expect the teamster 
to yield.” 


N CRIMINAL cases, too, the weather 
records sometimes spell the difference 
‘between conviction and acquittal. 

‘Take a murder case that stirred a 
‘Western community some time ago. A 
bank messenger had been held up and 
shot in broad daylight. Within less than 
an hour a man was arrested on suspicion 
Strong evidence linking him with the 
crime was met by a convincing alibi 

Cross examination failed to shake his 
story until the prosecutor asked him 
about the weather on the day in question, 

(Continued on 2) 
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Who Says the Weather Man 
Is Always Wrong? 
(Continued from poge 158) 
He swore the day was bright and sunny. 
‘The prosecutor then produced the 
records of the local weather office for that 
day. The graphic chart showed that 
there had been heavy rainfall in the 
banking district within a few minutes of 
the tragedy. . Testimony of the detective 
and other police officials established the 
fact that at the time of the arrest the 
prisoner's clothing bore evidence of ex- 
posure to recent rain. These revelations 
‘brought conviction. 


N ANOTHER case the weather 

chart saved an innocent man. ‘The 
chief witness against a prisoner accused of 
burglary was a city policeman who 
claimed to have seen the accused as he 
fled from n wholesale grocery store that 
had been entered and robbed. The 
officer testified that he had opportunity 
to make an accurate mental photograph 
of the fleeing man's figure and charac- 
teristics, although unable to eapture him 
at the time. ‘Things looked gloomy for 
the prisoner until his counsel questioned 
the policeman concerning the distance 
that separated him from the escaping 
burglar. The witness placed the distance 
‘at 200 feet, 

At this stage the suspect's lawyer 
introduced the weather records of the 
night in question. ‘The chart and official 
timony showed that a dense fog 
covered the eity at the time the burglary 
was committed. Interrogation made it 
obvious that the fog was so thick that 
200-foot vision was impossible. On the 
strength of this showing the jury gave a 


ARVIN told mo that weather 

records are valuable for the person 
contemplating a change in the location of 
his home. An ambitious colonization 
cheme, undertaken in good faith, was 
abandoned because the records showed 
the summers in the locality were too short | 
fund the nights too cool for such crops as 
barley and flax, and entirely prohibitive 
for other crops. 

Weather records play a vital role in 
city planning. By determining the pre- 
vvailing wind directions, the planners are 
industrial districts so that 
will be blown over residence 

‘as infrequently as possible 
Practical use of the records for this pur- 
pote was recently seen in Springtield, It, 
where the plans included a factory 
district and a new union station for a 
steam railroad. 

‘Marvin believes that meteorological 
science has by no means reached its limits 
in forecasting. 

“No scientist,” he told me,"*ean demon- 
strate, I believe, that weather predictions 


of a general character for a considerable 
period of time in advance are inherently 
impossible. 

‘We must always remember that the 
thing that is not impossible must be 
possible. This, then, should be the justi- 
tion of those who seek to advance the 
nce and art of meteorology in the 
icult field of long-distance forec 
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What Set Shall I Buy? 
(Continued from pase 56) 


receiver is constructed on the so-called 
neulrodyne principle. ‘The neutrodyne is 
normally a five-tube receiver. In the case 
of the four-tube neutrodyne, one tube is 
eliminated by reflexing. 

Among five-tube sets the neutrodyne 
thas been especially popular since its in 
troduction. I would call it the best all- 
around receiver for the average man. It 
is simple in operation; it generates no 
‘squeals to annoy neighboring listeners; it 
will give loudspeaker operation from 500 
to 1000 miles or more; its control dials 
may be charted so that once their posi- 
tions are found for a particular station, 
the station may be tuned in at any future 
time by resetting the dials to those posi- 
tions. Receivers of this type cost from 
about $100 to $175. ‘They will give satis. 
factory reception almost anywhere on an 
indoor aerial. Other five-tube sets, re- 
cently introduced, poaens advantages 
similar to those of the neutrodyne. 


N GENERAL, six-tube and othe 

‘multiple-tube sets are designed on the 
principle that the increase in energy, duc 
to amplification, will compensate for the 
difference betwoen the strength of signals 
received on an outdoor or indoor aerial, 
‘Thus, a sixctube set, using a loop aerial, 
will give « man living in a city apartment 
hhouse approximately the same reaults he 
might obtain elsewhere with a three- oF 
four-tube set using an outdoor antenna. 

‘This is one reason why sets of the auper- 
heterodyne oF modified super-heterodyne 
type are particularly suited to. city 


| dwellers or others who eannot use outdoor 


aerials, though sets of this type, while ex 
pensive, are suitable for every locality, 
since they are the most sensitive and 
Selective sets made, ‘These sets employ 
six to nine tubes, but, due to utilisation of 
the reflex principle in their construction, 
all possess. about the same efficiency. 
‘They may be assembled from parts cost- 
ing from about $80 to $120, or may be 
purchased complete from approximately 


$200 to $450. 
Most sets today are sold without 

‘accessories such as tubes, batteries, 
phones, aerials, and so on. ‘The purchase 
of these essential parts will form no small 
part of your total expenditure for radio 
‘equipment. For a long time the price of 
‘vacuum tubes has been stable at five dol- 
lars each, although a large manufacturer 
recently reduced the price of tubes to four 
dollars. A storage battery will cost you 
between $10 and $20. Your B battery, 
which is necessary whether you operate 
your set by storage batteries or dry cells, 
‘will cost from two dollars to about eight 
dollars, depending upon how many units 
are required to operate your set. Dry 
cells, if used in place of a storage battery, 
‘cost from 30 cents to 50 cents each. You 
‘can buy head phones for from $3.50 to $12 
‘2 pair, and loudspeakers range in price 
from $10 to $55. Your serial and ground 
connections, including lightning arrester 
and insulators, will cost between $3.50 
and $7.50. For a battery charger, if you 
use a storage battery, you must pay from 
about $12 to $20. 

(Continued om poge 161) 
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What Set Shall I Buy? 


(Continued from page 160) 


‘A storage battery is more expensive at 
the outset, but it is probably cheaper in 
the long run, because dry cells must be re 
placed frequently. A storage battery is 
more efficient electrically than dry cells; 
that is to say, it will deliver current almost 
to its full eapacity right up to the moment 
of complete discharge, while dry cells be- 
‘come gradually weaker, and adjustments 
ff the set must be made in compensation. 
Storage-battery tubes give better results 
than dry-cell tubes, but the two types of 
tubes are not interchangeable. 

If you start off with dry cells, you must 
continue, or buy an entire new set of 
tubes if you change batteries. A storage 
battery, however, must be charged fre~ 
quently, and, unless your home is wired 
for electricity so that you ean do this 
yourself, you will have to pay for re 
‘charging and also suffer the inconvenience 
of having your battery removed at inter 
‘vals for this purpose. 


"THE principal factors, I should. say, 
that have bearing on your choice of 
‘a radio sot are, in order: ‘The price you 
‘wish to pay, the location of your home, 
and the use you wish to make of the set. 
Before making your purchase, then, T 
‘should suggest that you place the follow- 
ing information before your local dealer, 
‘oF some other radio expert who is familiar 
with your local conditions 

1, Your price limit. 2. The type of 
building in which you live, the type of 
surrounding buildings, the flo 
occupy. 8. ‘The distance from which you 
hope to receive, whether you will use in- 
door or outdoor aerial, whether you will 
use loudspealver or head phones, whether 
you want entertainment or just “dis- 
tance,” 4. Whether you wish @ portable 
or stationary sot; whether you will use a 
storage battery or dry cells, whether you 
wish an ornamental set, 

With this data, 
local conditions and is fami 
capabilities of the common types of radio 
‘sets ought to be able to aid you in select 
ing the radio receiver that best will fit your 
particular requirements. 


‘OLLOWING Mr. Senauke's plain 

directions, you can easily. select 
the type of radio set that will it your 
requirements. To make certain, 
though, that you are obtaining an 
honestly made, dependable set, before 


Tnseitui 
manufacturers, whose products have 
been tested and approved. 


Recent Publications 


Dunlap's Radio Manual, by Orrin E. 
Dunlap, Jr, An excellent popular pre~ 
sentation of many phases of radio. Il- 
lustrated. Houghton Miflin Company. 
Relatisity and Gravitation, by T. Perey 
Nunn,, M. A., D. Se,, professor of educa- 
in the University of London. ‘The 
Einstein theory: discussed for students of 
mathematics. -E. P. Dutton & Company. 
Outlines of General Zoology, by Horatio, 
Hackett Newman, professor of zoology in 
the University of Chicago. Ilustrated. 
‘The Macmillan Company. 


i Federal ironclad guarantee does more 
tL than protect you from loss or disappointment 
} “when building your pet hook-up. It is a pledge 
} which a manufacturer would not dere to give une 
} less he had Federal’s background of over a quarter 
}  cxntury experience in radio and kindred fells, 
i 
H 
i 
; 
1 
H 


‘Tar ec reso wend rae posbning 
© Be Fede beavclad perforant. prone 
FEDERAL TELEPHONE MANUFACTURING CORP. 
BUTFALO, NY 
Bowea NewYork Phinkigie’ Pistons, Chicago 
phn pa = 


— eee 
Around the World 


for Rich 
and Poor Alike 


Sugersolt 


WATCHES bi liirar beth Ring 
Keep Good Time SS aia aes 
and Good Faith 


ED __ 
Reliable Watches 
at Low Prices 


suse veo 


3515S Wabatk Aves Dene 80, Chicago, 
SAVE $2.00 BY ORDERING NOW! 
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F you're satised with $20, $30 or $49 
TP 2'yeck, stop reading ‘thie ight now! 
ie Eat met oe 

you. Buty if you're 

ater the big money, 
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We 


motive Field 
where thesky’ 

thelimitonop= 

portunity. 

‘where $75.a week isfust a fairstarter, 
‘and where good mea pull down $5000 
to $10,000 or more a'year. 


Get In The Big Money Class 


Take your choice of a dozen fine fobs 
Work short, easy hours, boss the job ine 
stead of being bowed. Beindependent—a. 
fuceess! Sotind good? ‘Then come on. 
You candloit! Yer, and doitquickly and 
surely. Itmakesno difference whether 
you knowa carburetor froma tractor, 
‘wecan trainyou,fityou totakeonany’ 
Job—make goodand make money! 


Keep Your Old Job— 


Porte qult your fo 
Reon ck ag 
heads With our help id 
ining you can, auc 


Barthes tore et fh sts ester 


tne fob tat 


te new f\vthouandsbave aes 
‘oat 


Fin wevsrenceconny exter, 


‘ind aay orca 
fod tye eadboa foe 


Yj 
Send this 
4 Astonotive Division, American Schoo, 
Dept-A B75, Dresel Av & SAS, Chicago 
Seni meat once the FREE auto booke 
andall information about your automa 


ve course, This request obbigates me 
‘no way whatever, 


Name, 
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How Your Radio Set Works 
(Continued from page 60) 


vaso caused its natural rate of vibration 
to be lowered to correspond with the 
frequency of some lower note. In other 
words, each note of the piano sends its 
vibrations to the vase, each set of vibra- 
tions tries to make the vase vibrate in 
sympathy, but all are unsuccessful ex- 
cept the one set to whose frequency the 
vase is tuned. 


GO. WITH your radio receiver. 
waves that have energy enough 
reach it try to persuade it to take up their 
vibrations. These are a very different 
kind of vibrations from those of a piano 
wire; they are electric vibrations; 0, in 
order to shut out those you don't want 
and let in those you do, you add to your 
receiver or take away from it certain 
electric properties, just as you might add 
water to a vase or take it out to make it 
vibrate when particular notes are struck 
‘on the piano. 

The electrical properties which you 
vary in your receiver to tune it to one 
particular set of radio waves are known 
as “inductance” and “capacity.” ‘The 
first is obtained by means of various 
types of wire coils, the second by means 
of condensers. A technical understanding 
of the way these devices work is not neces- 
sary to an appreciation of the funda- 
mental principles of radio. ‘Think of 

the same purpose as the 

ter placed in the vase in the case of the 
piano. You change the amount of water 
in a vase to tune it to certain musical 


| notes; you change inductance and eaps 


to tune it to radio 

waves of certain rates of vibration 
However, it ix not often that you hear 

of the rate of vibration of the radio 


waves sent out by a particular station. | 


‘The term you do hear is the ware length. 

All radio waves move at the same 
speed—186,000 miles, or 200,000,000 
meters, a ‘second. If thie number ia 


divided by the frequency of the waves, | 


the wav 
to crest 


Tength—the 
is the resu 


istance from crest 


‘OW, after the inductanceand eapacity 
the reeei 

only waves of 400 meters, 

exclude all others, these ws 

main alternating-current waves of radio- 

frequency. Their elect 


be prevented from reversing itself at rapid | 


intervals, their rate of vibration must 
be lowered if they are to be heard in your 


portions of them that your set has ab- 
sorbed—into a detector. 

Admitting the rapidly vibrating, alte 
nating radio currents into a crystal 
detector is something like forcing a fancy 
skater, accustomed to performing his 
complicated evolutions in a large rink, 
to do his tricks in a small room. Just as 
the skater cannot swing so widely, nor 
twist so rapidly in the restricted space, 
0 the radio waves are forced to slow 
down and stop their twisting to get 
through the erystal. 

What actually happens is that the 
electrons that compose the crystal offer 

(Continued on page 163) 
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How Your Radio Set Works 


(Continued from pose 162) 
opposition to the alternate push and pull 
with which the radio currents try to set 
them in motion, At some points of the 
crystal greater opposition will be offered 
to*push” than to *pull,” and vice versa. 
It is quite like further restricting the 
movements of our fancy skuter by placing 
objects on the floor of the small room 
around which he must skate. 

‘The proper thing, then, is to introduce 
the radio currents to the crystal at a 
point where “push” is so much greater 
than “pull” or pull” than “ push’ that 
the flow of current through will be vir- 
tually in one direction. A point where 
this will take place is what users. of 
crystal sets call a ‘hot spot.” ‘These 
currents then can be led to the head 
phones. ‘They will cause the diaphragms 
to vibrate in accordance with the inter- 
ruptions of the carrier wave caused by 
speech or music in the studio—and you 
will hear the broadcasting 

Using a vacuum tube as a detector 
differs from the use of a erystal in one 
important particular. Whereas the origi- 
nal energy of the radio waves passes | 
directly from the crystal to the head | 
phones, a vacuum tube uses this energy, 
not to operate the heal phones, but to 
actuate a more powerful source of energy, 
which in turn operates the phones. ‘There, 
in a word, is the explanation of why a 
vacuum tube receives broadcasting from 
longer distances and gives louder signals 
than a erystal detector. 


JOST, m5 im the transmitting tubes de- 
cribed in the first article ofthis series, 
in a tube used for reception a flow 0 
clectrons (nogative charges of electricity) 
is produced from filament to plaie by 
heating the former and making the latter 
positive by means of electric current. 
Two batteries are employed for this 
purpose, called “A” and “BY battery 
respectively. 

The radio currents are permitted to 
pass from the tuner across the electronic 
“bridge” in the tube, and their passage 
is regulared by the grid, a network of 
wiros placed between filament and plate, 
‘which opposes oF aids the flow of elec- 
trons, as it becomes alternately positive 
and negative. This action of the grid is 
controlled by the received radio currents; 
hhenee, variations in these currents eause 

ions in the (direct) 
‘current of the “B” battery, causing the 
telephones to repeat the sounds made in 
the broadcasting station. 

‘The operation of the telephone or loud- 
speaker—for a loudspeaker, of course, is 
only a magnified telephone—every one 
probably understands. You hear their 
sounds because electromagnets, con 
trolled. by electric currents that vary in 
accordance with the vibrations of the 
sounds being broadcast, cause the dis 
phragm to move back and forth in 
tation of those sounds. 

‘There can be—and usually is—much 
auxiliary apparatus ina radio. set in 
addition to what T have described here. 
T have not attempted to outline any 
radio “circuit.” What I have tried to do 
is describe the essential parts of a radio 
receiver in the simplest possible wa 
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Get those Stations with 
the DURATRAN! 


‘You can get them on your home-made set—even if you 
are handicapped by an indoor loop. You can get 
them clear and strong. Only one thing is needed—the 
right radio frequency transformer—the DURATRAN! 


Powerful! 


‘The Duratran picks up all standard broad- 


casting wave lengths—not just a narrow band but the 
entire band of 225 to 550 meters. And amplifies as much 
a3 20 times. Yet the reception is clear, undistorted, full! 
Don't discard your one-tube regenerative set because you 
can't get the distant stations. The Duratran, the won- 


derful radio-frequency transformer, will bring them i 


For real satisfaction use the Duratran $4.00 


_ Dubilier 


CONDENSER AND RADIO CORPORATION 


HOURS 


ON THE AIR 
With Two Tubes 


Mi 
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‘Uscie SAM Tine COIL 


Does the Trick 


Thisisa calibration of a set submitted 
to a committee of engineers in 
Philadelphia. Ask your dealer or send 
us a_stamped envelope—self ad 
dressed—for wiring diagram and 
panel layout of this set. 
UNCLE SAM ELECTRIC Co. 

209E.6thSt. Plainfield, N.J. 


140-page Book full of life 
size ruled forms, each one 
completely filled in. The 
swer to problems 

ig and record keeping tor 
any business of profession 
Send lor this FREE Book today 
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What a whale of a difference 
just a few cents make!” 


all the difference 


between just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 


$25.00 in PRIZES 


‘See top of page 6 in front 
‘of book for details 


Ready to hang 
“Sire from the manufacture 
‘Corley wie tactading 
‘Send for Catalogue No. 26 
‘Jal sf te pres 
Sore remain Dears 


ERIE FIXTURE. SUPPLY Co. 


Automobile Makes 27 
Miles On Air 


‘An automobile goes 27 miles om ait b 
sastomatie devies Shick was tees ie 
inate The 


LUDENS citibiors 
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Menthol Formulagives. 
quick relief to the 


Improved 
New Mode! 


Sa ere 
‘NO INTEREST TO PAY SreOr—s tt rope em 
roar eh Seuae 
SN Mave mide. ore Fas 


Are You Growing Deaf? 
(Continued from page 84) 

First he should test this ear with the 
watch. ‘Then he should go to’ 1 
Toom and have some one whisper to hi 
Starting at 20 feet away, and then gradi 
ally" approtching. He ‘should hear the 
whisper at least 19 feet away. If he 
fannot hear an ordinary whisper at's 
fairly distant point, he should be tested by 
the ordinary Voce in the ame way. TH 
Yoice, speaking numbers instead of words, 
Should be heard at least 20 fet away. 


[FANY of these tests indicate defective 
hearing, he should go to the nearest ear 
specialist, who will test his ears by more 
accurate methods, with tuning forks, and 
other instruments, Perhaps. something 
an be done to remedy the defect in the 
“*good ear.” But sure as fate if he con- 
tinues to neglect this ear such a person 
will become hopelessly deaf 

Within the past few years, science has 
perfected an instrument called the “audi- 
ometer,” which provides very accurate 
teste of hearing. ‘The instrument recently 
hhas been adopted for tests by the United 
States Army. A record with the audi- | 
cometer will show the exact percentage of 
hearing @ person"has lost, und. whether 
this loss is in the upper or lower tones, 

Such knowledge is of great importance, 
If a person is deaf to the lower tones, it 
usually indicates some trouble with the 
riddle ear which ean be corrected. If he 

deaf to the higher tones, it usually 
‘means some defect in sound pereeption—a 
condition caused by trouble in the internal 
fear of the nerve of hearing. 


“THE statement has been made that 
most hearing defects of adults origi- 
nated in childhood. But remember that it 
is possible to become deaf as the result of 
disease, the constant use of certain drugs, 
for because of certain occupations, For 
example, drugs, such an quinine and some 
| of the coal tars, may affect the auditory 

nerve. Again, influenza may cause deat- 
ness, either because of its local effect, or 
because of poisons freed into the system. 

Among occupations which cause deat. 
nest are work in chemical plants where 
there are constant fumes, such as ehlorine 
‘or phosphorous, or employment where 
there is continual pounding on the ear 
drum—riveting and boiler-making, 

Many men were made deaf during the 
war by the constant thunder of big guns, 
which hammered on the ears until the 
drums actually became loosened and 
could no longer transmit sound. 

It is unfortunate that the scientist 
not take out an ear and examine it 
| minutely in the same way that he can an 

eye. If he could do that, we might know 
‘more about curing hearing defects. 
‘The question of how well you hear may 
| not assume importance to you unless 
some one dear to you is deaf, or unless you 
have lost your hearing to'some extent, 
It is an old saying that the only way to 
‘cure deafness is to prevent it. Unfortu. 
nately, in the majority of cases, preven- 
tive treatment is started too late. But it 


is a gra fact that people every- 
‘where are learning the value of caring for 
their ears. 
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ee 
Here Are Correct Answers to 
Questions on Page 79 


1, The liquid part of the blood contains 
‘ah ounce ‘or s0_of salt. So do all the 
secretions from the body, like tears and 
perspiration. Test con 
Einually from the body in these secretions 
and enough salt to make up this loss must 
be supplied regularly with the food. 


2. Because that is the way mountain 
Tanges are formed. As the earth shrinks, 
it wrinkles up its surface skin a little. 
‘These wrinkles are what we eall mountains. 


Fundamentally it is, for both elec 
py and matter are made up of elec- 
trons. But in the atoms of matter the 
electrons have a permanent place in the = 

‘atom ach atom. contains, besides 
electrons, a nucleus. Electricity, on the 

‘other hand, consists of loose electrons 
attached neither to atoms nor to nuclei. 


4. ‘The great blocks of stone were hauled 


up on inclined embankments built of *, F 
earthy the motive power being gangs of So little to do—such great results 
‘men hauling on ropes. 

§,_ No. Water beile always at the same Never has there been entertain- 
the preasure of the sir does not change, ment, so much and so fine, that 
Water may boll faster, but will not get ‘was 60 little trouble and expense as 
any Hotter, wa radio: 

i an firme for analyang ti ait . Good programs without limit when 
fro in the glowing substance from which (ie@) that storage battery of yours is 
ts lipat oomen fully charged and ready. Perfectly 
2. the fre require two, thingy—the easy and simple if you have the 
bine with ity ike coal, Oxygen makes Tungar, which recharges the radio 
Coat, burn Ge goal makes covgen burn or auto battery overnight from the 
Neither ean burn alone: Beane caEranh, 


4, ,Batirly by shortening thee length 


Moncles always pull, they never push fhe many sclentific Sold by Electrical, Auto-accessory 
‘OUF arm moves upward because a muscle achievements con- i 

on the upper side pulls it up., When your ttibuted by the G-E, and Radio dealers, 

arm moves downward it ix because this 

first muscle is relaxed and another muscle 


‘on the under side of your arm contracts. | 


9. ‘The idea that there are two kinds of 
electricity is not held any more. It is a 
art of the older theories that were be- 
lioved before electrons were discovered. 
We now believe that all electricity is 
made up of electrons. Electrons. are 
negative, What the older theories called 
A hegative charge we now Tecognize as 
tn ascumulaton of exces electrons, A 
positive chi ‘merely a place Si 
Ehere ‘are too few electrons. 


‘and reproduce itself, A st 
of these characteristics. 


are carried by some kind of | 
impulse that runs along the 

this ig not a mere electric 
‘that in the wire of a tele- 
‘graph. It is something much more com- 
plicated than a current, It seems to 
inyolve chemical changes as well as elec 
trical ones, as though a whole series of 
little electric batteries were strung along 
together one after another inside the 
nerve. Exactly what happens is un- 
Known, 


12, This is undoubtedly a tendeney of | Smuuce"qmenteeree| 
the unconscious mind preserved from |“ Pe 
savage times, when the wearing of gold Sak 
buttons or amulets or nose rings ‘was Fe Sees 


both a necessary precaution for. pro- 
tecting one’s wealth and a visible sign of 
consequence and authority in the tribe. | 


Agents: Py, 22k sie 


2 ae 
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Tonedend Liew Seniors Unive’ "TQ Build a Short-Wave Receiving Set 


A noiseless 


bulbless radio 
battery 
charger 


Ensering the field lave last year, the 
Balkive Bartery Charger I roday 
luniversally accepted ar one af the 
mort efficient and trouble-free 
methodsof charging radibatterter. 


1. This charger ig entirely noiseless. 
2. It cannot deteriorate through use or 
disuse, 3. It has no moving parts or 
bulbs. 4, It has nothing to adjest, 
break or get out of order. 5. It cannot 
discharge or short-circuit the battery. 
6. It requires no attention other than. 
an occasional filling with distilled 


water. 7. It delivers a taper charge, | 


and cannot damage the battery by 
coverchargin cannot fail to 
‘operate when connected to the battery 
and line current. 9. Ic is unallecred by 
temperature or fluctuations in line 
current. 10. It is simple, efficient and 
indestructible except through abuse. 
11. Without added attachments the 
charger may also be used to charge“B" 
storage batteries. 12. It can be used 
while the set is in operation without 
disturbing sounds. 


ewadee feet 
bron eeaaty 
‘Manafctard by 
Fansteel Products Company, Inc. 
North Chicago, Illinois 


Price $19.50 


West of Rockies $20 
Tin Ganade $5550 
‘At your dealer's. I your dealer 
canst tupply you, seme prepaid oa 
Teceipe of price 


Baikite 


‘Battery Charger 


| 
| last one perfectly straight. ‘Then, at the 
| point where the coil is to start, slip a 

strip of gummed paper under the wire. 
‘One quarter way around the bottle put on 
another strip; a third, halfway around; 
and the fourth, three-fourths way around. 
‘This will give you one complete turn on 
the coil. 

‘Moisten the gum on the strips and wind 
fon one more turn, making a total of two. 
Opposite where the winding started, 
bring the wire off to the side and put a 
ssingle turn around the bottle. Lift the 
‘ends of the strips so that they will not be 
under this extra outside turn. Having 
completed the extra turn, bring the wire 
back to where it started and put on 10 
turns. At the end of the tenth turn, 
bring the wire off to the side again and 
put a turn around the bottle, keeping it 
free from interfering with the ends of the 
strips. Again, bring it back and put on 
three turns. This completes the winding. 
NOW come the finishing touches. Cut 

cone end of the first strip just a 
little bit shorter than the coil is wide, and, 
after wetting the gum again, bend the end 
over and stick it on the wire. Do the 
same thing with the other end of the 
strip. ‘That will hold the wire tempora~ 
rily. Cut off the extra wire at the start 
and finish of the coil, leaving leads about 
6 inches long. Also cut each extra turn 
at a point diametrically opposite the 
place at which the extra turns were 
started. ‘That will make four more leads 
| which, with the start and finish, make six 
leads, two for each of the three coil 
Now cut off the other strips, bend ther 
‘over, and stick them down. 

‘This done, hammer the glass hottle 
| gently until you have broken it out from 
| within the coil. You will then have a 
| finished self-supporting winding. The 

fifth strip mentioned is to be wound 
around thecoil over the first strip where the 
| leads come off. This is to provide alittle 
| additional strength at this particular point. 

When you are ready to assemble the 
other instruments, put the condensers, 
telephone jack, and panel support 

fon the front panel. ‘The panel support 

pillars should be 314 inches long, 3 inch 

| in diameter, and threaded at each end for 
6/32 serews. These are standard items 
at most radio stores. Then mount the 
sub-panel on the pillars, 


“THE tube panel should not be put in 
place until it has been completely 
wired. In the rear view (Fig. 1) you will 
see a short brass pillar on the left hand 
| rear terminal screw, in place of the usual 
| thumb-nut, Another similar pillar is 
| used on the terminal serew diametrically. 


opposite. These pillars, 2 inch long by 
5/16 inch diameter, threaded for 6/ 
screws, are employed to fasten the socket 
to the under side of the tube panel. Con- 
nections are made with these points by 
soldering lugs between the threaded 
‘washer on the socket and the pillar. 

‘To make the appearance alittle simpler, 
| the supports for the automatic current 
| regulators, used in place of rheostats, are 
| fastened right on the tube panel. ‘One 


(Continued from pase 62 


regulator is of a type for small-size dry 
battery tubes, while the other is for 
standard tubes. By pulling out or 
pushing in the little anti-capacity switch 
fon the tube panel, either one ean be put 
into the circuit. ‘This is easier, perhaps, 
than using a rheostat. 

‘The exact wiring is shown in the circuit, 
diagram (Fig. 7). As much wiring as is 
possible should be done before the coil 
‘unit is put on the panel. 


WHEN you are ready to mount the 
coil, hold it under the tube panel so 
that the tworturn coil, which is in the 
primary or antenna circuit, is next to the 
panel. Cut off the leads from the antenna 
coil so that they will run directly to the 
antenna and ground binding posts. Solder 
them in place. ‘This gives a temporary 
mounting for the coil. ‘Then run the 
secondary lend next to the antenna coil to 
the grid leak and grid condenser, and the 
other secondary lead to the A-battery 
binding post. After that, connect the end 
of the tickler coll next, to the secondary 
with the fixed plates of the regeneration 
condenser, and the bottom end of the 
tickler coil with the plate binding post 
on the socket. 

"The exact order of these leads is im- 
portant, for the set will not regenerate 
unless the directions are followed out 
precisely. It is essential also to connect 
the upper, oF grid, end of the secondary 
with the fixed: plates of the wave-length 
condenser, to avoid body-capacity effects. 
The balance of the wiring ia shown 
clearly in the diagram. 

‘When the set is completed, a six-volt 
battery should be placed across the A- 
battery binding posts, and n 22- to 45-volt 
battery across the B-hattery binding post. 
‘The antenna and ground are put on the 
‘other two terminals. So an to make 10 
mistake, if you use small dry battery 
tube, take ‘out the automatic current 
regulator marked A, and see which setting 
of the awiteh cuts in the control for the 
tube. After that you ean leave both 
regulators in place and throw the switch 
to whichever one goes to the tube you are 


using, 
GET the regeneration condenser at 
‘about maximum capacity and vary 
the wave-length condenser back and forth 
until signals are heard. ‘Then reduce the 
capacity of the regeneration condenser 
until the set stops oscillating. If it does 
not oscillate, as is indicated by double 
plucking sound when the grid terminal of 
the socket is touched, reverse the leads 
from the lower or tickler section of the 
coil. You may have to put a fixed 
‘condenser of .00025-microfarad capacity 
‘across the terminals of the regeneration 
condenser, although that should not be 


necessary. 

‘The wave length of this outfit runs from 
approximately 50 to 125 meters, sulficient 
range to cover practically all the im- 
portant short-wave transmitters. 


NOTHER useful radio construction 
AX articte, will appear in next month's 
issue. 
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TRADE MARK 


RADIO REPRODUCTION 


- speaker 


¢ ATLAS floods the 
room withthe best 
that’s in your set. 
Write for the inter- 
esting booklet you 
ought to read be- 
fore buying any 
speaker. 


Multiple Electric Products 
Co, Inc, 36 Spring Street, 
Newark, N. J., Dept. B. 
‘New York, Boston, Philadelphia, 
Baltimore, Pittsburgh, Detroit, 
Chicago, St. Louis, Denver, 550 
Howard Street, San Francisco. 


New type Atlas 
with the strik: 
ingly beautiful 
bronze-brown 
ripple-finish 
Aooseneck horn 


Aulas unit, with at 
tachment couplings 
to fit all standard 


Phonographs. , if 
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Victor products provide the finest 
and most complete musical service 


When you buy a Victrola and the first of a library of Victor 
Records, you possess the power to call upon the greatest talent of 
any part of the world at any time for virtually anything in music, 
without limitations of time, distance or program. 

A comparison _of the listings in Victor Record catalogs, of the 
names of famous Victor artists, of the music which the Victrola and 
Victor Records produce with anything else available, shows how 
much only the Victor can give. 


in the Wagner Festival at 
Bayreuth is the goal, the ambition of 
all artists whose musical gifts are such 
as to bring Wagnerian roles within 

i This is one of many dis- 

Matzenauer may 
the has sung wherever great 
performances of opera are given. She 
sings everywhere through her Victor 
Records, and the excellence of her 
performances may be judged by the 


MATZENAUER following: 
Victor Artist Doubletaced 


“Sire a Voemost $99 1.50 


Upon a Victor Record, it is easy to 
guish the tones of Zimbalist’s 
violin from those of other great violin- 
ists, because his technique and hi 
peculiar lyric quality are reproduce 
as Zimbalist himself produced them. 
Here are three which are well sui 
to exemplify this fact: 


Doublefaced 
f nse $1.50 


Thc Detuae— Pree 
ZIMBALIST : 
Victor Artist 


Always consider that i 
De Luca record, you are comin; 
the possession of a work of art a: 
ished, and hence as precious, as a great 
painting or a statue, and at infinit 
less cost. Out of this collection of 
gems, we select the following; there 
are plenty of others: 


Doubleaced 
oMuinin Joss $130 
DE LUCA feor9 200 
Victor Artist 


Victrola 


Mahon 33 3 


$640 


There is 
Victor Company 


Victrola 


Victor Talking Machine Company, Camden,N.J. 


Victor Talking Machine Co. of Canada, Lad, Montreal 


ola and that is made by the 
forthese Victor trade marks 


